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ABSTRACT

This work presents the complete design, development and implementation of
Trippie, an integrated travel management platform to ease the hotel booking,
tour joining and guide appointment process. The project provides a unified
solution for fragmented travel services while solving the limitations of existing
fragmented travel services that were aimed only at travelers or at service
providers. For service providers, they gain access to role-based dashboards and
effective management tools while travelers benefit from their personalized
recommendations, real time notifications and secure payments amongst others.
In this case, methodology was applied in a structuring way — from requirement
analysis, where needs of diverse stakeholders were identified. System was
designed in the modular system format for scalability, maintainability and
integration. To build a solid full stack application, leveraged the use of modern
technologies like React.js for the frontend, Node.js and Express.js for the
backend, MongoDB for database management and Firebase for authentication.
To enhance the functionality of the platform third party integrations with other
services like Stripe for payment processing and SendGrid for email notifications
were also included. The system was thoroughly tested by way of unit,
integration and user acceptance testing to confirm its reliability, usability and
performance. This report also investigates the societal and environmental
aspects of Trippie from the point of view of promoting local economic growth,
reducing environmental footprints due to digitization, as well as the adoption of
sustainable tourism practices. Challenges like dependency on external APIs and
limited initial market reach were overcome by solutions devised on the basis of
planning and innovation. Some future work includes augmenting Al enabled
personalization features, enhancing multi language support and studying
global market opportunities. This report illustrates how Trippie fills the gaps in
the travel industry by providing a scalable, user-friendly platform that fits well
with today’s travel needs and goal towards sustainability.
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Chapter 1

Introduction

1.1 Introduction

As we can see in today’s fast pace world, most of the travelers struggle with trip
plans such as finding good accommodation, choosing best tours or reliable tour
guides. With the increasing popularity of digital platforms, there’s been a
massive demand for a one stop shop for travel services that streamlines these
processes and makes it an easy breezy, seamless and user-friendly experience.
However, most current platforms are either fractured with attention focused on
only one piece of travel or do not serve the varied needs of both travelers and
service providers.

Trippie hopes to resolve these challenges by creating an integrated platform
which enables users, hotels, tour agencies and tour guides to be in one system.
In this travel era, everything is supposed to run smoothly for you. It is designed
to make your travel planning and booking hassle free. This means travelers can
search and book hotels, join awesome tours and communicate with experienced
tour guides all on one platform. On the other hand, service provider such as hotel,
tour agencies and tour guide could manage their business profile, their services
and tourist’s appointments conveniently through their own dedicated
dashboards.

Trippie seeks to solve the following core problems:

1. Fragmented Travel Solutions: Booking hotels, tours and guides via
multiple platforms creates inefficiencies and missed opportunities that are
travelers need.

2. Lack of Service Visibility: Small agencies and tour guides are having
difficulty getting the word out online for their services and limiting the
tour guides interaction when it comes to regarding potential customers.

3. Inefficient Management for Providers: Traditional platforms are limiting
in their ability to help hotels and tour agencies take control of their
offerings and customer touch points.

4. Limited Customization for Users: However, travelers usually don’t have
the ability to tailor their bookings according to things like location, price

or service area.

Trippie connects these gaps to not only make travel planning easier for users,
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but also to enable service providers to grow their business. Trippie’s robust,
intuitive design envisions it as the one stop travel platform delivering
convenience, reliability and a delightful experience to all of its users.

The efforts and implementation of this project represents a move toward
revolutionizing how individuals plan and travel, just so as the demand for digital
travel that goes beyond legacy is increasing.

1.2 Motivation

Trippie aims to reduce the hassle and costs of both travelers and service
providers in the current travel industry. With technology advancing and travel
more accessible, users require increasingly efficient, all in one platform to
manage their trips. However, the current market is filled with fragmented
solutions that aren’t integrated which leaves the travelers faced with solutions
they’re forced to believe in and service providers underserved.

From a computation point of view, a metric system that can deal with all the
roles for users, hotel managers, tours agents and guides need a lot of robust
architecture that can work with complex workflows. It’'s an intellectually
stimulating challenge that makes use of advanced technologies like secure
authentication, real-time data handling and payment processing. Further, it
involves building and creating an optimized user interface for making UI
experiences hassle free and efficient storage and retrieval of data using
MongoDB.

The benefits of solving this problem are stated:

1. For Travelers:

o It makes the trip planning easier on one platform by combining
hotel booking, tour booking and guide appointments.

o Improves user's experience with the tailored search options,
detailed service information and secure payment methods.

2. For Service Providers:

o It enables hotel manager, tour agent and guide showcase and
manage their services better.

o It offers dashboards which make administrative tasks including
managing profiles, bookings, customer interaction much easier.

3. Building Trust and Transparency:

o A major reason why travelers don’t book services is because they
don’t trust the providers of those services. Trippie fosters
transparency by letting users actively find and book verified guides
and tours and allowing users to see detailed profile of providers,
which helps build trust between users and providers.

4. Improving the Travel Industry:
o Trippie has the potential to transform how people plan for and

©Daffodil International University 2



experience their travel trips by filling a large void in the travel
ecosystem. That could inspire other projects to profitably address
similar challenges in segments beyond geotechnical engineering.

5. Personal and Professional Growth:

o This problem affords an opportunity to use computational
knowledge to solve a real problem that is also great for technical and
problem-solving skills.

o Working on a multi-faceted system definitely helps in
understanding the system design, database management and API
integration.

o This goal is very consistent with the desire to participate to
improving the solutions in the travel field through solving the real
user and provider needs.

The motivating factor for this project is ultimately to fill the gap between the
rising need for integrated travel solutions and the deficiency of existing
platforms.

1.3 Objectives

The main goal of Trippie is to develop a single and most ideal platform that
makes travel planning easier for its users and easier for its providers to manage
its services.

The specific objectives of the project are as follows:

1. Streamlined Travel Planning:

o Provide a user-friendly interface where travelers can seamlessly
browse, search and book hotels, tours and guides in one integrated
platform.

2. Role-Based Access Control:

o Design a secure and efficient system that caters to different user
roles including Admin, User, Hotel Manager, Tour Agent and Tour
Guide with customized dashboards and functionalities for each user
type.

3. Comprehensive Hotel Booking:

o Enable users to browse hotel profiles, search for hotels by location
or availability, select rooms and complete bookings with a smooth
payment process.

4. Integrated Tour Booking:

o Allow users to explore tours, search by destination, join group tours

and make payments securely.
5. Guide Appointment Management:
o Facilitate users in finding professional tour guides by their service

©Daffodil International University 3



area and booking appointments for personalized travel experiences.
6. Empowering Service Providers:

o Provide hotel managers, tour agents and tour guides with robust
tools to create and update their business profiles, manage their
services, handle bookings and monitor performance through
dashboards.

7. Secure Payment Processing:

o Integrate a reliable payment gateway (Stripe) to handle
transactions for hotel bookings, tour enrollments and guide
appointments.

8. Automated Notifications:

o Use email services (SendGrid) to notify users and service providers
of booking confirmations, payment updates and appointment
details.

9. Centralized Data Management:

o Ensure a robust backend system using MongoDB for secure and

efficient storage of user data, bookings and service profiles.
10. Enhanced User Experience:

o Focus on delivering an intuitive, fast and reliable platform with

minimal friction across all processes to increase user satisfaction.
11. Scalability and Future Growth:

o Design the platform to accommodate future enhancements such as
adding new features, scaling to more user roles or integrating
additional travel-related services.

By achieving these objectives, Trippie aims to revolutionize the travel planning
process, offering a comprehensive, reliable and efficient solution that caters to
both travelers and service providers.

1.4 Methodology

The approach used to develop Trippie is a structured iterative approach which
ensures that features can be added and integrated with each other seamlessly
and that Trippie is scalable and user centric in design. Comprehensive
requirement analysis was conducted beginning with obtaining needs of the
different stakeholders, that is travelers, hotel managers, tour agents and guides.
The systems functional and nonfunctional requirements were addressed
properly.

This was followed by a design of a modular system that was based on scalability
and maintainability. Data Flow Diagrams (DFD), Business Process Model and
Notation (BPMN) and Entity Relationship Diagrams (ERD) were used to map
workflows and processes and data structures. It helped in visualizing the
system’s architecture and ensuring clear dependency of components.
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It was an agile methodology during the development phase. To do so for the
frontend, React.js and Tailwind CSS were used to build a responsive and
intuitive user interface. Business logic, API endpoints and communication with
the MongoDB Database was taken care by the backend using Node.js and
Express.js. Thanks to integration with external services, including Firebase for
authentication, Stripe for payment processing and SendGrid for email
notifications.

Testing and evaluation were critical to the methodology and included unit,
integration and system testing to verify the platform would be reliable and
performable. Stakeholders feedback and User Acceptance Testing (UAT) powers
the iterative process resulting in better application.

Finally, this platform was deployed to the cloud, to scale and be available to
users. The methodology was designed as iterative, so as to be able to continuously
improve, adapting to user needs and market demands. Following this systematic
approach enables to successfully implement Trippie as the new reliable and
Iinnovative travel management platform.

1.5 Project Outcome

Trippie has implemented multiple significant improvements that meet
challenges faced with the traditional travel planning flow and enhances the
travel planning experience for both travelers and service providers. These
outcomes include:

1. Integrated Travel Management Platform:

o A unified platform on which users can book hotels, tours, guides and
more with the ease of a single service without utilizing separate
services.

2. Streamlined User Experiences:

o Travelers can do searching, booking and managing travel
arrangements with an intuitive interface. Every user has easy
access to their tasks and information via the role specific
dashboards.

3. Enhanced Service Provider Efficiency:

o With this system, hotel managers, tour agents and tour guides can
effectively manage profiles, services, bookings and appointments
without the complication of manual workload.

4. Secure and Reliable Payment System:

o All financial transactions associated with hotel bookings, tour
enrollments and guide appointments are completed via Stripe to
ensure that all payments are secure, fast and efficient.

5. Real-Time Notifications:
o Emalil notifications are sent through SendGrid so that users and
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providers are informed when booking were confirmed, payments
made and bookings updated.
6. Centralized Data Management:

o It also offers a reliable back end built with MongoDB to serve safely
and affordably user profiles, profile services, bookings as well as all
payment records, all while assuring data consistency and
accessibility.

7. Role-Based Access Control:

o We have a secure system that provides role specific access such that
admins, users and service providers could perform their respective
tasks efficiently without casually revealing personal data.

8. Time and Effort Savings:

o It lets the users plan and manage their travel arrangements

extremely fast, so it is convenient and fun.
9. Increased Trust and Transparency:

o Trippie builds trust with its users on verified profiles of hotels, tours

and guides and also ensures service transparency.
10. Scalability for Future Growth:

o Future enhancements including new travel related services,
additional user roles or external travel APIs, are accommodated
with the system so that it may continue to be used and grow in the
long term.

11. Contribution to the Travel Industry:

o Infusing travel planning with simplicity, efficiency, joy and a
benchmark for integrated travel platforms. Trippie elegantly
oversees travelers and service providers across each phase of travel.

12. Learning and Professional Development:

o The development of Trippie added valuable hands-on full stack
development, API activity, database practice and security protocol
toward a professional career growth and expertise.

Therefore, Trippie has achieved its objective — to build an innovative and user-
focused travel management system. The results of project show its potential to
influence the travel industry in positive way and also give a scalable base for
future developments.

1.6 Organization of the Report

In this report, six chapters are organized to discuss specific aspects of the
development, implementation and evaluation of the Trippie platform.

In Chapter 1, an overview of the project, motivation, objectives and the expected
outcomes are presented. The methodology pursued in development is outlined
and the report organization is organized to present a roadmap of the document
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to readers.

The background research required for the project is described in Chapter 2,
which includes review of existing literature as well as similar applications. Based
on real data, it uncovers opportunities to innovate and outlines the challenges
with current solutions, resulting in a platform that fills the necessary gaps
between them.

The detailed methodology for designing and developing the system is explained
in Chapter 3. It includes requirement analysis, system design specifications
including data flow diagrams, sequence diagrams and entity relationship
diagrams and tools and technologies used. It also discusses task allocation and
project planning.

In the next Chapter, i.e. Chapter 4, the technical implementation of Trippie is
described which covers setup of the environment, the system integration and
testing processes. Testing and evaluation results are presented and discussed
wherein the system proved successful in meeting its objectives.

In Chapter 5, engineering challenges addressed during the project as well as
standards during development are discussed. It investigates the socio,
environmental and ethical impacts of the system, as well as risk management
and project management aspects.

In the final chapter, the key findings and contributions of the project are
summarized. Finally, the discussion of the system's limitations and future
directions to improve the platform to address changing user requirements and
industry challenges is also taken into account.

The structure of this prevents stockpiling of information in a way that blockades
the reader from knowing the aim, methodology, outcomes and impacts of the
project.

©Daffodil International University 7



Chapter 2

Background

2.1 Introduction

This chapter will provide foundational knowledge in order to understand the
concepts, technologies and methodologies that support the development of
Trippie. It starts by exploring similar research studies, applications and
methodologies that each inspired and influenced the system’s design and
functionality. Existing platforms and literature are mined for insights to
function as a base from which to address the gaps and challenges in travel
management systems. In addition, this chapter demonstrates the innovative
aspects of Trippie that distinguishes them from previous approaches and shows
how Trippie can lead the way in enhancing the user experience for travelers as
well as for service providers.

2.2 Literature Review

It is essential to understand the strengths and limitations of similar platforms and
the methodologies to develop an innovative and effective travel management system.
The following section reviews existing systems and studies that relate to Trippie’s
objectives.

2.2.1 Similar Applications

Trip.com: Trip.com [1] is a global travel service provider offering users a platform to
book flights, hotels and transportation. It features an easy-to-use interface and
supports international travel planning. However, it does not include options for
personalized tour guides or curated local experiences.

Trip.com [1] is an USA based travel and tourism service provider founded on 2010.
Trip.com offers basic travel application services like hotel reservation,
transportation booking, top most attractions and tours, nearby suggested places etc.
The key features that are identified is cruise ship booking in some countries where
have seas and offers their tourists to travel by. Another one is customized trip
planner where users just need to enter the destination city and provide an email then
they will receive the proper planning for the desired destination. It also offers to
adjust the tour with a group available in their desired time selected already. Those
analysis has been covered from Trip.com Official Site [1], Wikipedia [2] and

Similarweb [3].
©Daffodil International University 8



The figure 2.1 is of Trip.com [1] website landing page to show the basic features,
functionality and Ul of the application.

Trip.com | )
ars Attractions & Tours Bundle & Save Cruises Custom Trips

Hotels  Flights  Tins

Your Trip Starts Here
' Support in Approx. 30s.

@ Attractions & Tours B Bundle & Save

v
Tue, Feb 27 1 room, 2 adults, 0 children Q:Search

Featured Properties

< We Price Match & Hotel Booking Guarantee % Hotel Stay Guarantee

New York Las Vegas Los Angeles Houston Cancun

Figure 2.1: Landing page of Trip.com

Inspiration for Trippie: Trippie integrates Trip.com’s [1] approach to providing a
centralized travel service while adding unique functionalities such as local guide
bookings and curated tours to offer a more personalized travel experience.

TripAdvisor: TripAdvisor [4] provides users with a platform to explore hotels,
restaurants and tours while offering user reviews and recommendations. While its
recommendation system is robust it lacks direct booking features for all services so
user needs to navigate third-party websites for final transactions.

Tripadvisor [4] is an USA based travel and tourism service provider founded on 2000.
Tripadvisor offers basic travel application services like hotel reservation,
transportation booking, restaurant searching and booking, top most attractions and
tours, nearby suggested places etc. The key features that are identified is cruise ship
booking in some countries where have seas and offers their tourists to travel by.
Others are travel stories shared by different tourists and things to do option. Now to
support the ‘Black Lives Matter’ movement it has opened a new section named ‘Your
guide to Black travel’ where they only prioritize the black people’s choice. Those
analysis has been covered from Tripadvisor [4] and Wikipedia [5].

In figure 2.2 is of Tripadvisor [4] website landing page to show the basic features,
functionality and Ul of the application.
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Q Places to go, things to do, hotels. Search

Poweredby Al BETA

Build a trip
in minutes

Cet a personalized itinerary just for i
you, guided by traveler tips and |
reviews.

49 Start a trip with Al ‘

Chicago ltinerary
dops+

Chicago

Check out your trip to
Chicago for 3 days fora
family with children.

2024’s award-winning shores

Travelers’ Choice Awards Best of the Best Beaches

- — ' USSE South Pacific
Asia Beaches Beaches Europe Beaches Beaches

- =S Caribbean

Figure 2.2: Landing page of TripAdvisor

Inspiration for Trippie: Trippie integrates booking capabilities for hotels, tours and
guides within its platform that ensure users can plan their entire trip without
switching platforms.

Booking.com: Booking.com [6] specializes in hotel bookings, offering users advanced
search options for accommodations based on location, pricing and amenities.
However, it does not provide access to personal tour guides or comprehensive tour
booking options.

Booking.com [6] is a Netherland based travel and accommodation service provider
founded on 1996. Booking.com offers only booking related services like hotel
reservation, transportation bookings like flights, car rentals and top most attractions
and tours. There is no features or services that could be identified as unique feature.
Those analysis has been covered from Booking.com | Official Site [6] and Wikipedia

[7].
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The figure 2.3 shows the landing page, basic features, functionality and UI of the
Booking.com [6] website.

Booking.com W —

( & stays ) ©> Flights E Car rentals B Attractions T Airport taxis

Find your next stay

Search deals on hotels, homes, and much more...

/=) Where are you going? [ Check-in Date — Check-out Date

£, 2 adults - 0 children - 1 room v Search

Offers

Promotions, deals, and special offers for you

New year, new adventures

ore when you book and stay before April 1,

Find Early 2024 Deals

Trending destinations

Most popular choices for travelers from Bangladesh

Cox's Bazar ™

Hotels Apartments

Explore Bangladesh

These popular destinations have a lot to offer

Cox's Bazar Dhaka Sylhet Chittagong Rajshahi Sreemangal

60 properties 255 propertie: 49 properties 40 properties 7 properties 27 properties

Destinations we love

p \
(( Regions ) cities Places of interest

Tenerife Jersey Isle of Wight Ras Al Khaimah Toxel

9,609 properties 89 properties 935 properties 113 properties 410 properties
Zanzibar Bihar Bora Bora England Ibiza

834 propertie: 761 propertie: 59 properties 74,008 propertie 1,643 properties
Guernsey Uttar Pradesh Mykonos Lake District Ball

61 properties 4,386 properties 1453 properties 2,404 properties 12,682 properties
Phuket Province Hawaii Cornwall Santorini

5,498 properties 5,515 properties 5,276 properties 1763 properties

Figure 2.3: Landing page of Booking.com
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Inspiration for Trippie: Trippie adopts Booking.com’s [6] robust search
functionalities and enhances it by including tours and guides as part of its service
offerings.

Airbnb: Airbnb [8] is a popular platform that connects users with accommodation
providers globally. It allows users to search for unique stays, communicate with hosts
and manage bookings through an integrated interface. However, it does not include
functionalities such as guided tours or personal tour guides which limits its scope to
accommodation bookings.

() airbnb Stays  Experiences Arbrbyourhome @ =

; & :
& © & & B S T | Cre———

Jibhi, India * 489 *4586

%493  Hemmathagama, Srilanka % 4.85
pAril ers away

etes

$88 night $34 night $312 night

Siloti Pant, India *494  Siolim, India *491  Jibhi,India %486 Mahagaon, India *488
1,243 kilometers away eters awa 1554 kilometer 1,838 kilometers awa
Jan12-17 Jan 9-14
$48 night $67 night $518 night
Guest favorite 3

Guest favorite v

Chiang Mai, Thailand *48  Trimbak, india %496  Boppalapuram, india %491 Agonda, india *49  Tandi, India

1,041 kilometers away 1783 kilometers away 1,788 kilometers away 1,972 kilometers aw 1,563 kilometers awa;
Feb5- Jan 1-6 jan4-9 Jan 5 De 6 s
$52 night $100 night $64 night $137 night $41night $374 night

Hai Ya, Thailand *495 o * 482 Lonavia, India %494 Tambon San Pa Yang, Thailand # 50  Sanguri Gaon, India %486 New Delhi, India * 487
1,045 kilometers awa 963 1833 kilometers away 1,018 kilometers away 1,243 kilometers away 1,425 kilometers away

b 21-26 Jan16-21 Dec15-20 Dec17-22 Jan 13-18 De: 1
$138 night $25 night $67 night $73 night $55 night $98 night

Figure 2.4: Landing page of Airbnb
Inspiration for Trippie: Trippie draws inspiration from Airbnb’s [8] intuitive

interface for browsing and booking accommodations but extends its functionality to
include tour management and guide booking which makes it more comprehensive.
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ShareTrip: ShareTrip [9] is one of the leading travel platforms in South Asia that
offers flight, hotel and holiday package bookings. It is designed for ease of use
especially for users in the local market but it lacks options for managing guide
appointments or joining group tours.

ShareTrip [9] is a Bangladesh based travel and tourism service provider founded on
2014. ShareTrip offers all basic travel application services like hotel reservation,
transportation booking, top most attractions and tours to visit etc. The key features
that are identified is visa application option and also a visa tracker to see the status
of the visa. Also provides flight tracker service, covers health protection through
insurance coverage, added helpful blog feature tagged with travel advisory services
and also have a mobile recharge option available. Those analysis has been covered
from ShareTrip [9], ShareTrip and the rise of smart travelling in Bangladesh [10], 5
ways ShareTrip is rethinking travel in Bangladesh [11] and ShareTrips’ focus is on
attracting foreign travelers in Bangladesh [12].

Figure 2.5 is of ShareTrip [9] website landing page to show the basic features,
functionality and Ul of the application.
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@ghqrﬂ;ip Flight ~ Hotel  Holiday  Visa v Medical  Promotions  Others @
-7 i . \

Welcome to ShareTrip!

Find Flights, Hotels, Visa & Holidays

3 right  [Eh ot A Holiday Visa (5 MobileRecharge

One Way (® Round Trip Multi City 1 Traveller v Economy v

Dhaka Cox's Bazar February February

DAC Bangladesh, Hazrat Shahjal. = o8 Bangladesh, Cox's Bazar Ai 27 Tuesday, 2024 29 Thusday, 2024 a
.

Exclusive Offers

Flight Refund, Date e / d ™\ EXPERIENCE BETTER
Change & Void 150 =  _\JAM  WHEN YOU TRAVEL
9 ot @ TTET [ ~ . el ‘ §  WITH THE NEWEST FEATURES

Explore Bangladesh

Prepare to experience Bangladesh's rich culture and explore the majestic beauties of Cox's
Bazar, Sylhet, Bandarban, Sajek Valley, Rangamati etc. Plan your trip now!

Cox's Bazar Sylhet Chittagong Kuakata
97 Hotels Available 44 Hotels Available 36 Hotels Available 0 Hotels Available

Figure 2.5t Landing page of ShareTrip

Inspiration for Trippie: Trippie adopts ShareTrip’s [9] emphasis on regional market
needs and expands it by offering additional features like guide booking and tour

management catering to both local and global travelers.

GoZayaan: GoZayaan [13] is a digital travel platform aimed at simplifying trip
planning by providing a one-stop solution for flights, hotels and activities. However,
it does not include personalized services such as guide appointments or subscription-
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based profiles for tour guides.

GoZayaan [13] is a Bangladesh based travel and tourism service provider founded on
2017. GoZayaan offers basic travel application services like hotel reservation, flight
service, top most attractions and tours to visit etc. The key features that are
identified is customized tour creation, flight cancellation policy, baggage claim
insurance, EMI facilities for tours. Those analysis has been covered from GoZayaan
[13], Digital Tourism in Bangladesh: The story of GoZayaan [14] and Similarweb
[15].

In the figure 2.6 shows the landing page, basic features, functionality and UI of the
application GoZayaaan [13].

Waozayaan @

~% Flight EE Hotel %i Tour

@ one Way

FROM TO JOURNEY DATE RETURN DATE TRAVELER, CLASS

Dhaka Cox's Bazar 02 Mar24 Save more on retum 1Traveler
DAC, Hozrat Shahjalal International Ai CXB, Cox's Bazor Airport Saturday ig Economy -

i

P

Watch the film ®

Figure 2.6: Landing page of GoZayaan

Inspiration for Trippie: Trippie builds on GoZayaan’s [13] holistic approach but
enhances it by integrating subscription models for tour guides and creating a
comprehensive ecosystem for travelers and service providers.

So, there are various travel application that exists with its merits and demerits.
Though taking inspiration from these applications, Trippie sets itself apart by
optimizing services and improving customer satisfaction.
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2.2.2 Comparison Between Existing Works

Trippie distinguishes itself by taking a comprehensive approach and providing a
wide variety of travel services on a single platform. This application provides all
compact problems solution that anyone can faces during a tour which makes it
unnecessary for users to navigate between different applications and results in an
optimized experience.

Given below is a comparison table between the existing application that are already
present in the market. It illuminates on the strengths, weaknesses, state of UI/UX
and availability of the existing applications.

Table 2.1: Comparative analysis with existing applications features

Application Strengths Weakness UL/UX Availability
Name

Trip.com - Comprehensive services - Limited restaurant | Modern Web,
including flights, hotels, information. and user- Android,
trains, car rentals and friendly. i08S.
tours. [18]

- Price alerts and a
“Lowest Price Guarantee”.

TripAdvisor | - Extensive user generated | - Limited bundling Modern Web,
reviews. [19] options for hotel, and user- Android,
- Booking options for flight and car friendly. 108S.
flights, hotels, vacation packages.
rentals, restaurants and
activities. [19]

Booking.com | - Extensive listings with - Primarily focused Modern Web,
over 28 million on accommodations. and user- Android,
accommodations. - Limited friendly. i0S.

- Price match guarantee. transportation
options.

Airbnb - Wide variety of unique - Hosts may lack Modern Web,
accommodations professional and user- Android,
worldwide. [20][21] hospitality training. friendly. 108S.

- Offers 'Experiences' for [20]

local activities. [20][21] - Inconsistent
amenities across
listings. [20]

ShareTrip - Visa application and - No return policy for | Modern Web,
status checker. flight cancellation. and user- Android,
- Medical health insurance | - No baggage claim friendly. 10S.
coverage. protection.

- Flight tracker.

- Mobile recharge
functionality in case of
emergency.

GoZayaan - EMI options for tours. - Limited to flight Modern Web,

- Customized tour request | services; no other and user- Android,
feature. transportation friendly. i08S.
- Flight cancellation options.
policy. - Visa processing.
- Baggage claim [16][17]
insurance.
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From the Table 2.1, differentiation of project features can be identified. Trippie will
have some additional features and the applications goal is to make it available for
all platforms.

2.3 Gap Analysis

In the travel management domain, numerous applications provide functionalities
such as hotel booking, tour management and guide services. However, these
platforms often focus on specific aspects of travel planning rather than offering an
integrated solution. Trippie aims to fill this gap by combining these functionalities
into a single, comprehensive system. Below is the gap analysis that compares Trippie
with other existing platforms by highlighting the unique features and services that
Trippie provides.

1. Integrated Functionality:

e Most existing applications focus on a single aspect of travel such as hotel
booking (e.g., Booking.com) or tour management (e.g., ShareTrip). Trippie
integrates hotel bookings, tour joining and personal guide appointments
into one platform which makes travel planning seamless.

2. Role-Based Access:

e Applications like Airbnb and Trip.com primarily serve users. Trippie, on
the other hand, provides role-based dashboards for admins, users, hotel
managers, tour agents and tour guides that empowers service providers
alongside travelers.

3. Subscription-Based Profiles:

¢ Platforms like TripAdvisor or ShareTrip lack a subscription model for
service providers. Trippie introduces this for tour guides which enables
them to maintain active profiles and expand their reach.

4. Enhanced Trust and Transparency:

e While many platforms offer user reviews, Trippie emphasizes verified
profiles for guides and tours. It ensures transparency and reliability for
users.

5. Customizability:

e Unlike existing platforms, Trippie allows users to search guides by service

area, tours by destination and offers personalized travel experience.

Table 2.2: Gap analysis between existing applications

Features Trip.co | TripAdviso | Booking.co | Airbn | ShareTri | GoZayaa | Trippi
m r m b p n e
Hotel Yes Yes Yes No Yes Yes Yes
Booking
Tour Yes Yes No No Yes No Yes
Booking
Guide No No No No No No Yes
Booking
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Role-Based | No No No No No No Yes
Dashboards

Subscriptio | No No No No No No Yes
n for Guides

Search No Yes No No Yes No Yes
Tours by
Destination

Search No No No No No No Yes
Guides by
Service
Area

Verified Yes No No No No No Yes
Profiles

Payment Yes Yes Yes Yes Yes Yes Yes
Integration

Notification | Yes No No Yes Yes Yes Yes
s via Email

User Yes Yes Yes Yes Yes Yes Yes
Reviews
and Ratings

Mobile App | Yes Yes Yes Yes Yes Yes No
Availability

Trippie identifies these gaps in existing travel applications and focuses on the need
for a more integrated solution. These gaps form the foundation for a stronger
application that is needed to design, develop and deploy. No service provider above
has the tour guide feature integrated in their application but Trippie provides expert
tour guides so that people can easily access the unknown and adventurous places.
The tour guide will always help them to know a little better about the visited places
and can guide to visit the hidden locations that are not much explored by others
rather than the local guides. Trippie adopts a B2B approach with tour operators by
leveraging their insights into traveler’s patterns gathered from extensive business
engagements. Collaborating with agencies not only enhance revenue streams but
also ensures smoother services for travelers. To broaden its reach and educate
stakeholders about its functionalities, Trippie actively engages with tour guides and
agencies across Bangladesh. The positive response received reflects their keen
interest in potential business collaborations.

The Gap Summary is stated below:

1. Unique Features of Trippie:
o A unified platform for hotel, tour and guide bookings.
o Role-based access and dashboards for better management.
o All tour guides can have subscription-based profiles to promote their
visibility.
o Like, advanced search options — including finding guides by service
area and tours by destination.
2. Addressing Limitations:
o Trippie’s proposition is to address this lack of integration on existing
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platforms with a seamless user experience for both users and their
providers.
o It builds trust, creates a communication channel and it does so by
incorporating verified profiles and email notifications.
3. Innovation in Travel Planning:
o Trippie’s unique combination of features fills critical gaps in the market
and they help make the product stand out from competitors.

2.4 Summary

This chapter gives a full background on the whole Trippie system and its relevance
to travel management area. It began with the knowledge of the foundation needed to
understand the rest of the report. Highlighted existing travel platforms including
Trip.com, TripAdvisor, Booking.com, Airbnb, ShareTrip and GoZayaan through a
literature review to understand their strengths and limitations. With the help of gap
analysis, Trippie fills the holes in these platforms with role-based dashboards,
subscription-based profiles for guides and advanced search features.

Together with hotel, tour and guide booking into one unified platform, Trippie fills a
massive hole in the market and can offer a seamless and efficient travel planning
experience for its users and empower service providers with lots of management
tools. This chapter allows us to understand the design, implementation and outcomes
of proposed system in the subsequent sections.
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Chapter 3

Research Methodology

3.1 Requirement Analysis & Design Specification

3.1.1 Overview

In this section one can find brief descriptions of the methodologies and
fundamental principles which underpin the Trippie system. It describes the
systematic way of how the requirements are assessed, how design characteristics
are defined as well as how the development plan is prepared. Such methodologies
help to maintain clarity and adherence to current objectives of given project and
define further course of consecutive development. Through the identification of
functional and non-functional requirements, this chapter maps out a plan to
creating a robust and efficient software system.

Data flow diagrams, context diagram, business process models and entity
relationship diagrams systematically design the system to represent its
structure and work flow. These design elements do not only help the
implementors during the implementation stage but also helps in the
improvement of communication between all stake holders and satisfaction of the
user in the final product. It also emphasizes the Ul design and sequence
diagrams to give added value to the development process to capture the whole
interaction of the user and the systems.

In sum, this chapter stresses the significance of clear method and detailed design
on constructing a sound, sizeable and easy-to-use application. It emphasizes on
how one organizes oneself that helps in achievement of less errors,
communication and overall achievement of the major objectives in the project.

3.1.2 System Design

Trippie’s system design is engineered such that key functionalities of a travel
management application can be integrated seamlessly into the system to provide
a user-friendly and efficient travel management system. The system design is
built on client-server architecture and it keeps the client-side responsible for
user interaction and the server-side for business logic, database operations and
third-party integrations. Modularity, scalability and maintainability; this
architecture is designed such that it will support future enhancements to the
application.

The system is designed with a layered style pattern, so that each layer has its
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particular functions in order to clearly separate concerns. React is used to build
client-side application with state management, routing and API integration to
present responsive and dynamic experience to users. In the meantime, the
simplest approach would be to use Express.js as the server-side application
(asking requests, checking user credentials, making database operations,
integrating with external services like payment processor and email senders).

Client-Side Design:

The front facing interface for the users of the application is the client-side
application. It uses React components in building an interactive and modular UL
With everything controlled by the state management system (that guarantees
the consistency of the data across components) and routing working through
React Router, we have a smooth navigation across then different views. The
Axios which is used to make an API call, sends a request to communicate with
the server-side application or the API calls are handled by the Axios which
communicates with the server-side application for retrieving the data and then
for an update. Firebase was integrated to do user authentication to handle tasks
like login and registration. Secure token management is also handled by JWT to
validate each user whether they have the right authorization or not to perform
the task under execution.

Server-Side Design:

The server-side application is built using Node.js, but did so using Express.js as
core framework. The architecture consists of JWT Middleware which validates
token to authorize secure communication between client and the server. As the
server, one has to make sure it’s maintaining API routes, running CRUD
operations with MongoDB and working with external services such as Stripe for
payments or SendGrid for sending email notifications. Further, a Node Cron
scheduler for execution of periodic tasks including data cleanup for inactive
subscriptions of tour guides has been implemented.

External System Integrations:

Trippie benefits from external system to increase its functionality. As a primary
database MongoDB was chosen where user, booking, payment and service
provider data is stored. Hotel bookings and joining a tour have a secure payment
processing handled by Stripe. To make sure the communication between users
and service providers is being done effectively, SendGrid is used to send real time
emalil notifications.

System Architecture:

Fig 3.1, System Architecture Diagram, represents the architecture of the system
of Trippie. All of the components are illustrated in this diagram that shows the
interaction between the client-side, server-side and external systems. It
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pinpoints React Components, API layer, Express server, Database models and
external integrations such as Firebase, Stripe and SendGrid. It offers data flow

and a user experience which is seamless.

System Architecture Diagram for Trippie

Client-Side Application\,

I React Components I Login/Registration

APl Requesty
Y h 4
State Management ‘ | Routing (React Router) ‘ ‘ API Layer (Axios) ‘ ‘ Firebase Authentication
API Callg|

Server-Side Application'|

L

¥
‘ Express Server
/

Validate Tokens|

L

JWT Middleware

Y

‘ Scheduler (Node-Cron) ‘ ‘ API Routes I Payments
Perigdic Taskg CRUD Operations NotificaLions
Y Y
‘ Database Models ‘ ‘ Email Service (SendGrid) ‘ ‘ Payment Processing (Stripe)
Data Storage Email Notifications| Payment Transactions
Extefnal Systems)
[ L7 ¥
‘ MongoDB ‘ | SendGrid API ‘ ‘ Stripe API ‘

Figure 3.1: System Architecture Diagram of Trippie

Key Design Considerations are stated here:

e Scalability: The modular design allows for easy addition of new features
such as support for more user roles or travel services.

e Security: JWT-based authentication and secure payment gateways ensure
user data and transactions are protected.

e Reliability: The use of robust frameworks and APIs enhances the system's
performance and reliability.

e User-Centric: The UI/UX design focuses on intuitive navigation and
accessibility that ensures a smooth experience for all users.

This designed and layered system guarantees that Trippie is not solely
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functional but additionally efficient, reliable and scalable for future growth. The
following System Architecture Diagram visually embodies this design; it also
presents how client-side, server-side and external systems collaborate in order
to provide a unified travel management platform.

3.1.3 Functional and Nonfunctional Requirements

Trippie development is oriented by a certain set of functional and nonfunctional
requirements, which guarantee certain level of smoothness, efficiency and
safeness of experience for both users and service providers. These are the
behaviors, attributes and requirements that are necessary to understand and
define the essential behaviors, attributes and constraints of the system upon
which the system implementation and evaluation can build.

Functional Requirements:
The functional requirements specify the core functionalities and behaviors of the
system:

1. User Authentication:
o Users, hotel managers, tour agents and tour guides can log in or
register using Firebase authentication.
o Secure JWT-based token validation for authenticated
communication between client and server.
2. Hotel Management:
o Users can browse, search and filter hotels by location, price,
property star and availability.
o Users can view hotel profiles, select rooms and book
accommodations.
o Hotel managers can create and update hotel profiles, add rooms and
manage room availability.
3. Tour Management:
o Users can search for tours by destination, browse available tours
and join selected tours.
o Tour agents can create, update and manage tour agency profiles and
add new tours.
4. Guide Booking:
o Users can search for guides by service area, view guide profiles and
book appointments with them.
o Tour guides can create and update profiles, manage subscription
and manage appointments by accept or reject bookings from user.
5. Payment Processing:
o Secure payment integration with Stripe for hotel bookings, tour
enrollments and guide appointments.
o Users can view payment status and receive confirmations for
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successful transactions.
6. Notifications:
o Real-time email notifications via SendGrid for booking
confirmations, payment updates and appointment reminders.
7. Role-Based Dashboards:
o Admins can manage users, view system reports and monitor
platform activities.
o Hotel managers, tour agents and tour guides have access to role-
specific dashboards for managing their services.
o Users can access personalized dashboards to view and manage
bookings.
8. Data Management:
o Efficient CRUD operations for managing user data, bookings and
service profiles using MongoDB.

Nonfunctional Requirements:
The nonfunctional requirements define the system's performance, usability and
operational constraints:

1. Performance:
o The system must handle concurrent user requests efficiently to
ensure fast response times.
o Database queries and API calls should be optimized to minimize
latency.
2. Scalability:
o The system should support an increasing number of users and
service providers without performance degradation.
o The architecture must allow for the integration of additional
features and services in the future.
3. Security:
o Sensitive user data must be encrypted and securely stored.
o JWT-based authentication ensures secure communication between
the client and server.
o Secure payment processing through Stripe to protect financial
transactions.
4. Reliability:
o The system should be highly available with minimal downtime and
robust error handling mechanisms.
o Scheduled maintenance tasks must ensure the consistency and
reliability of stored data.
5. Usability:
o The user interface should be intuitive and easy to navigate for all
user roles.
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o Clear instructions and feedback should be provided to users during
interactions.
6. Compatibility:
o The system must be accessible via web browsers and mobile devices
to ensure cross-platform compatibility.
o API integrations with external services like Stripe and SendGrid
must function seamlessly.
7. Maintainability:
o The codebase should be modular and well-documented to facilitate
future updates and debugging.
o Automated testing and continuous integration should be used to
maintain code quality.
8. Scalability:
o The system should support multiple user roles and service types as
it grows in scope and user base.

Following these functional and nonfunctional requirements, Trippie develops a
strong, easily usable and secure travel management platform that accomplishes
the needs of its users and stakeholders.

3.1.4 Data Flow Diagram Level 1

Data Flow Diagram (DFD) is a graphical representation of how data flow in a
system. It shows data flow between external entity, processes and data store.
Focusing on how user inputs are processed and outputs are generated, Trippie’s
Level 1 DFD breaks the system into the major sub-processes.

Data Flow Diagram Level 1 - Trippie

Pt
Ly

Login/Registration Data Payment Details

Login/Registfation Response - Payment Status

>

User

-
-

Booking Details| [Confirmation Details

; User Authentication ; , Booking Management ; Payment Processing ;
Authentication Result Retrieve Booking Data| |Save Booking Data F‘a)lment Confirmation| [Payment Request
Validate Credentials ogking Data| Save Payment Refiifment Da
\J
U |M_ —68‘ Notification Service )
Firebase Authentication Service --.._E"EJ__..-- Stripe API
Send Email
i o ]
SendGrid API

Figure 3.2: Data Flow Diagram Level 1 of Trippie
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This diagram ensures a clear understanding of the system’s data flow and forms
the foundation for its detailed design and implementation.

3.1.5 Context Diagram

A high-level view of a system and its interfaces with external entities (e.g. users,
data stores or other systems) is provided by a Context Diagram. It simplifies the
system, showing the entire system as a single process with a data flow from the
system to the system environment. Also, Trippie uses context diagrams to show
key processes such as hotel booking, joining tours and an appointment with
guide. Demonstrates how these interact with users as well as external systems
like Stripe and SendGrid.

////_, User
/ / / Trippie Application \ \ \
Access Application ¢ Authenticate User Search for Hotels View Hotel Details Select Room Make Booking ¢ Make Payment
[ /
futhenlicatian Fetch Hotel Data [Fetch Room Data Save Booking Data |/5end Boeking Confirmation EMEN‘)EESS Payment
Y .
FirebaseAuth MongoDB SendGnd PaymentGateway

Figure 3.3: Context Diagram for Hotel Booking Process in Trippie

User
/ Trippie Application \ \
— T — T o - — T —_— T
(_ Access Application ( Authenticate User < View Tours _JoinTour ¢ Make Payment
Authentication ﬁJTour Booking Confirmation Email \Save Tour Booking Process Payment
I/_\I I/_\I I/_\I I/_\I
FirebaseAuth SendGrid MdnngB Pa3,-rme'r'ntG\ate'.n.ray,-r

Figure 3.4: Context Diagram for Join Tour Process in Trippie
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—

futhentication Fetch Guide Data/ve Appointment Daﬁnd Appointment Confirmation Email

i A

FirebaseAuth MongoDB SendGrid
Figure 3.5: Context Diagram for Tour Guide Appointment Process in Trippie

3.1.6 Business Process Model and Notation

Business Process Model and Notation (BPMN) is a kind of graphical
representation to model system workflows and processes. Provides a clear,
standardized way to visualize how tasks and activities are performed including
how data flows and how entities interact with each other. Trippie uses BPMN
diagrams to show hotel booking process as well as tour joining and guide
appointment management process to have a unified understanding among all
stakeholders what the processes are.
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3.1.7 Sequence Diagram

In the category of the UML diagrams, a Sequence Diagram represents a type of
diagram which is used to display interaction and communication between the
system components over a time sequence. It concentrates on the order of
operation and the message flow between users, system components and external
entities. Sequence diagrams are used to depict the hotel booking workflow and
the tour joining workflow by Trippie, which amounts to depicting the step-by-
step interactions for these features.

Sequence Diagram - User Books a Tour

I;\F
N
User

React Frontend ‘ | Firebase Authentication ‘ | Server (Express) Database (MongoDB) | ‘ Stripe API ‘ | SendGrid API

| Log In/Register

i | Validate User Credentials _|

! L Ruthentication Success |

| Select Tour and Provide Booking Details _ | | | | | |

| Send Booking Details (via API)
| Validate JWT Token

| Save Booking Details

| | | | Booking Saved Confirmation | | |

| Process Payment

| Payment Success

| Notify Server of Payment Success

| Update Booking with Payment Info |

I I I |
! Send Confirmation Email

' Email Sent Confirmation

i Booking Finalized Respuﬂs‘e

i Display Confirmation

U§er React Frontend ‘ I Firebase Authentication ‘ l Server (Express) Database (MongoDB) | ‘ Stripe APl } | SendGrid API

AN

Figure 3.7: Sequence Diagram of Tour Booking in Trippie

Sequence Diagram - Tour Guide Appointment Booking

0

AN

User React Frontend ‘ ‘ Firebase Authentication | ‘ Server (Express) Database (MongoDB) | ‘ SendGrid API

| Log In/Register

| Validate User Credentials _|

| Authentication Success

| Select Guide and Provide Appointment Details _|

| Send Appointment Details (Via API)

| validate JWT Token

| Save Appointment Details

\__ Appointment Saved Confirmation |

| Send Appointment Notification Emall to Guide

| Email Sent Confirmation

| Appointment Finalized Response

Display Appointment Confirmation

U(s_e\r React Frontend ‘ ‘ Firebase Authentication | ‘ Server (Express) Database (MongoDB) | ‘ SendGrid API

Figure 3.8: Sequence Diagram of Tour Guide Appointment Booking in Trippie
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3.1.8 Entity Relationship Diagram

Entity Relationship Diagram (ER diagram) is a visual representation of the data
model of a system. Furthermore, it shows entities that are involved, attributes
of these entities and their relationship too. Here the ER diagram of Trippie is for
the hotel booking system, showing user profiles, hotel details, room bookings and
payments are interconnected.

E.R. Diagram for Hotel Reservation

————  Payment | Guest

PK |p_id int PK |guest_id [int )lj

FK |guest_id [int >|—J’_’< name varchar(50)

amount  [int street varchar(50)

date date city varchar(50)

type int state varchar(50)

zip varchar(10)

+ :‘: O« email varchar(50)

Hotel H phone varchar(15)
PK |hotel_id |int ‘

name |varchar(50)

Oél Service

street  |varchar(50) ] PK |s_id int

city varchar(50) FK |[room_number |int

state varchar(50) FK |guest_id int
zip varchar(10) name varchar(50)
phone |varchar(15) type varchar(50)

;ﬁ Room Reservation
PK |room_number |int PK |r_id int
category varchar(50) FK |room_number |int

facilities varchar(50) FK |guest_id int
cost_per_day |int type varchar(50)
check_in varchar(50)

check_out varchar(50)

Figure 3.9: E.R. Diagram of Hotel Booking in Trippie

3.1.9 UI Design

Trippie Ul Design aims to provide an intuitive and user-friendly interface so that
each role of the user including traveler, hotel manager, tour agent and tour guide
remains fuss free while accessing the application. The design is simple,
accessible, responsive and built to work on any device including desktops, tablets
and smartphones. Dashboards for different user roles have been designed for the
purpose of a good Ul for users to navigate in and out of the functionalities easily.
Hotels, tour joins and guides appointment booking is offered through organized
sections. Hotel managers, tour agents and tour guides have dashboards to
manage their business profiles, services and bookings. The color schemes and
layouts are selected in order to provide consistency in visual presentation and
increase usability. Another important point, the design integrates a lot of key
elements such as search functionality, booking forms and payment workflows to
give users the possibility to do all they need with minimum effort. Additionally,

it features latest design practices including responsive layouts, readable
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typography and useful icons.
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Figure 3.10: Landing page design - Navbar, Banner
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Figure 3.11: Landing page design - Guide, Join tour, Testimonials

©Daffodil International University



OVERVIEW

¥ o

Loka Soom
B L

=T

BOOK A ROOM

No exira hassle, just fill T

First Name*
Starting Date*
Parson*

Extra Facilities*

Totall Payment
$1,000

BOOK A ROOM

N extra h: fillt

First Name*

Starting Date*

Person®

Extra Facllities*

Totall Payment
$1,000

BOOK A ROOM

Figure 3.12: Hotel details page and booking form design
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Figure 3.14: About Us page design
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Figure 3.16: Hotel profile page design
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Figure 3.18: Guide dashboard home page design
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Figure 3.19: Agent dashboard manage tour page design
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3.2 Detailed Methodology and Design

While building Trippie, an integrated travel management system, there were

many solutions, technologies and frameworks that were to be considered while

solving its challenges. Finally, the final choice of tools and design choices were

made based on if they can fulfil the requirement for the system in terms of

functional and nonfunctional, scalability, ease of development and performance.

The alternate solutions explored by this thesis and the rationale behind decisions

made during the system development process are discussed in this section.

Alternate Solutions Considered:

1. Frontend Development:

o Alternatives: Angular, Vue.js.

o Selected Technology: React.js.

Reason: It uses component-based architecture that allows
reuse of code. Its virtual DOM makes it work quite well when
have a dynamic, interactive Ul. It has a big developer
community and good support of library that make it good for
developing large, scalable and maintainable frontend
applications.

2. Styling Framework:

o Alternatives: Bootstrap, Material-UI.
o Selected Technology: Tailwind CSS.

Reason: Tailwind CSS brings a utility first approach to
styling to add a faster prototyping and very customizable
designs. Thanks to its lightweight nature it loads faster and
performs faster than the traditional CSS frameworks.

3. Backend Development:

o Alternatives: Django, Ruby on Rails.

o Selected Technology: Node.js with Express.js.

4. Database:

Reason: Trippie’s interactive features require handling real
time data and handling asynchronous requests for which
Node.js is highly efficient. Lightweight and flexible in its
Express.js nature, it facilitates swift development of RESTful
APIs and the integration of the middleware is exactly what
the project requires.

o Alternatives: MySQL, PostgreSQL.
o Selected Technology: MongoDB.

Reason: However, MongoDB’s document structured nature
allows you to store anything from user profiles to hotel details
and booking information. Trippie’s natural choice is its
scalability and ease of integration with Node.js.
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5. Authentication:
o Alternatives: Passport.js, AuthO.
o Selected Technology: Firebase Authentication.

= Reason: Enhances the Firebase Authentication for login and
registration. It also supports multiple authentication
methods like email/password and social logins to make user’s
life easier. It’s easy to use and the token management is
secure.

6. Payment Gateway:
o Alternatives: PayPal, Razorpay.
o Selected Technology: Stripe.

» Reason: Stripe allows secure payments with full API support.
Some of the features of the system are PCI compliance and
real time payment processing and its features fit the need of
the system regarding secure transactions for financial.

7. Email Notifications:
o Alternatives: Nodemailer, Mailchimp, Postmark.
o Selected Technology: SendGrid.

* Reason: Reliable email delivery with advanced features such
as templates and tracking are offered from SendGrid. It is
designed with an API integration to provide real-time
communication of users and service providers which also

improves the user experience.

Reason to Select the Specific Design Pattern:

Trippie was designed with an integrated system flowchart, which acts as a
generalization of how the application functions as a whole. It visually maps out
roles, actions and decision points for users, admins, hotel managers, tour agents
and tour guides. Since this was to help everyone understand the system’s
functionality, the most-clear design pattern to describe the complex interaction
of different entities was chosen.

Benefits of This Design Pattern:

e Modularity: Each user role has its distinct flow that makes the system
easier to understand and maintain.

e Scalability: The design accommodates future enhancements such as
adding more roles or features.

e User-Centric: The flow focuses on simplifying user interactions also
ensures a seamless experience for travelers and service providers.

e Error Reduction: By visualizing the workflows, potential bottlenecks and
errors can be identified and addressed early in the development process.
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React.js with Tailwind CSS, Node.js and Express.js, MongoDB and Firebase
Authentication, Stripe and SendGrid are the key technologies which form the
robust and scalable and yet secure and user-friendly application. Together, the
technologies achieve a seamless travel management platform, as they meet all
functional requirements and work extremely well and flexibly.

The structured flowchart helped to streamline the development process which
guarantees matching the design and the implementation phases. In addition to
addressing these challenges of creating an integrated travel system, this
methodology served as a solid baseline for future scalability and additions.

3.3 Project Plan

The structured approach taken to design, develop, test and implement the
system is defined in the project plan of Trippie. It is a blueprint of the entire
projects lifecycle and ensures that everything is coordinated or well aligned to
the objectives of the project. It defines the scope of the project, resource
allocation, milestones, timelines, risk management strategies and testing
protocols to ensure what can go wrong and how to address those possibilities.

Scope of the Project:

Trippie offers all the services for hotel booking, tour joining and guide
appointment in the travel management platform. It has multiple user roles such
as admin, users, hotel managers, tour agents and tour guides, and presents them
with role-based dashboards and functionalities. Also, as part of the project, there
is email notifications, payment processing and secure authentication to make it
a full solution for travel planning and management.

Milestones and Timelines:
The development process was divided into the following major milestones each
with specific tasks and deliverables:

1. Requirement Gathering and Analysis (Week 1-3):
o Identify system requirements through brainstorming and market
analysis.
o Create a detailed Software Requirements Specification (SRS)
document.
o Deliverables: Requirement documentation, preliminary system
design.
2. System Design and Prototyping (Week 4-8):
o Design system architecture including Data Flow Diagrams, ER
diagrams and flowcharts.
o Develop Ul mockups and wireframes for user interfaces.
o Deliverables: System architecture diagrams, Ul mockups.
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3. Backend and API Development (Week 9-15):
o Set up the backend with Node.js and Express.js.
o Develop APIs for hotel booking, tour joining, guide appointments
and admin functionalities.
o Deliverables: Fully functional backend APIs with database
integration.
4. Frontend Development (Week 16-25):
o Build the client-side application using React.js and Tailwind CSS.
o Integrate with APIs to enable functionality like booking, search and
payments.
o Deliverables: Fully functional frontend application.
5. Integration and Testing (Week 26-28):
o Integrate frontend with backend and external systems (Stripe,
Firebase, SendGrid).
o Perform unit testing, integration testing and system testing.
o Deliverables: Tested and integrated application.
6. Deployment and Documentation (Week 29-30):
o Deploy the system on a cloud platform.
o Prepare final project documentation including user manuals and
testing reports.
o Deliverables: Live system, complete documentation.

Resource Allocation:
The resources for the project were allocated as follows:

e Team Members:
o Project Manager: Oversee the project and ensure timely delivery.
o Frontend Developers: Develop the user interface.
o Backend Developers: Build the server-side and database
functionalities.
o QA Engineer: Perform testing and ensure quality.
o UI/UX Designer: Create mockups and enhance usability.
e Technologies and Tools:
o React.js, Tailwind CSS, Node.js, Express.js, MongoDB, Firebase,
Stripe and SendGrid.
o Tools: Visual Studio Code, Postman, GitHub, Figma and Trello for
task management.

Risk Management:
Potential risks were identified and mitigated through proactive strategies:

1. Technical Risks:
o Risk: Integration issues between client and server.
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o Mitigation: Early testing and use of standard APIs to reduce
integration challenges.
2. Resource Risks:
o Risk: Unavailability of team members during critical phases.
o Mitigation: Flexible task assignment and overlapping skill sets
among team members.
3. Timeline Risks:
o Risk: Delays in meeting deadlines.
o Mitigation: Regular progress reviews and contingency plans for
critical tasks.

Testing Protocols:
Testing was conducted at multiple levels to ensure the reliability of the system:

1. Unit Testing: Verify the functionality of individual components and
modules.

2. Integration Testing: Test the interaction between the frontend, backend
and external systems.

3. System Testing: Evaluate the overall performance and functionality of the
application.

4. User Acceptance Testing (UAT): Gather feedback from potential users to
identify and address usability issues.

Monitoring and Evaluation:

Tools such Community Hub or Trello for work tracking, GitHub for version
control helped us to monitor the project’s progress. The team kept in sync with
where the project was going by having weekly review meetings. System
reliability, user satisfaction and ease of use were chosen as key performance
indicators (KPIs) to evaluate the success of the project.

Benefits of the Project Plan:

Following this structured project plan, the team was able to bring a robust,
scalable and user-friendly travel management system. Using the plan, cost of
resources was used optimally, risk was minimized and the system fulfilled the
expectations of its stakeholders. This clarity and focus made it possible to lead
the successful completion of Trippie.

3.4 Task Allocation

In order to maintain optimal distribution of tasks and equally balanced
participation, the Trippie system development was divided between two team
members, Team Member 1 and Team Member 2. The project was divided among
each team member, according to their skills and expertise and they concentrated
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on separate elements of the project to work together to complete the project
objectives. Below 1is the detailed task allocation:

Team Member 1:
1. Requirement Analysis and Documentation:
o Gather system requirements and create the Software Requirements
Specification (SRS) document.
o Define functional and non-functional requirements.
2. Frontend Development:
o Develop the client-side application using React.js.
o Implement state management and routing using React Router.
o Integrate Tailwind CSS for responsive and user-friendly Ul design.
3. UI/UX Design:
o Create mockups and wireframes for user interfaces.
o Ensure consistency in design across different user roles and
workflows.
4. Testing and Debugging:
o Conduct unit testing and debugging for frontend components.
o Ensure cross-browser compatibility and responsive design.
5. User Manuals:
o Draft user manuals and guides for the frontend application.

Team Member 2:
1. System Design and Backend Development:
o Design the system architecture including Data Flow Diagrams, ER
Diagrams and flowcharts.
o Develop the backend using Node.js and Express.js.
o Implement RESTful APIs for hotel booking, tour management and
guide appointment workflows.
2. Database Management:
o Set up and manage the MongoDB database.
o Define schemas for users, bookings, hotels, tours and guides.
o Optimize database queries for performance and reliability.
3. Integration with External Services:
o Integrate Firebase Authentication for user login and registration.
o Set up Stripe for secure payment processing.
o Configure SendGrid for email notifications.
4. Testing and Deployment:
o Conduct integration testing to ensure seamless communication
between the frontend, backend and external systems.
o Deploy the application on a cloud platform and monitor
performance.
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5. Final Documentation:
o Prepare the final project documentation including technical details
and testing reports.

Collaboration:

Team members were aligned and worked very closely together to make sure they
stuck to tasks. Progress was reviewed, challenges addressed and synchronization
maintained by regular meetings. This enabled the team dividing responsibilities
while taking advantage of each of their strengths, which came in handy in
beating the project's deadline.

3.5 Summary

The focus in this chapter is on the methodologies, the design specifications and
the execution plan used during development of the Trippie system. The
requirements analysis, architectural design and the choice of advanced
technologies such as React.js, Node.js, MongoDB, Firebase, Stripe and SendGrid
to create a solid and scalable application were specified in this chapter. It turns
the project into an organized drive towards the project’s goals with milestones,
timelines and resources that have been adequately allocated. The task allocation
showed that this responsibility was split between two team members in a way
that reinforces collaboration while making use of each members expertise.
Moreover, discussion on risk management strategies and testing protocols
provide a highly reliable and performing system. This chapter provides a solid
foundation of how Trippie was conceived, planned, implemented and will act as
a blueprint to future enhancement or similar projects.
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Chapter 4

Implementation and Results

4.1 Environment Setup

The environment setup for the development and deployment of Trippie was
carefully designed to enable the integration of these technologies smoothly and
to build this system in a way that would execute efficiently. It divided the
environment into separate bits of local development, testing and deployment
which each had the needed tools, frameworks and services setup.

Development Environment:
The development environment included the following tools and frameworks:

1. Frontend Setup:
o React.js: Used to build the client-side application with component-
based architecture.
o Tailwind CSS: Integrated for styling to achieve a responsive and
user-friendly Ul.
o Node.js and npm: Installed to manage dependencies and run
development scripts.
o Development Server: React’s built-in development server was used
for real-time updates and debugging.
2. Backend Setup:
o Node.js: Installed to create the server-side application.
o Express.js: Used to build RESTful APIs.
o MongoDB: A cloud-hosted MongoDB instance was used for database
management.
o JWT Middleware: Added for secure token-based authorization.
3. External Services:
o Firebase Authentication: Configured for user authentication.
o Stripe API: Set up to handle payment processing for hotel bookings,
tours and guide appointments.
o SendGrid: Configured to send email notifications for booking
confirmations and payment receipts.
4. Development Tools:
o Visual Studio Code: Used as the primary code editor with extensions
for linting and debugging.
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o Postman: Utilized for testing API endpoints.
o Git and GitHub: Employed for version control and collaboration.
o Figma: Used for creating Ul mockups and wireframes.

Testing Environment:
1. Testing Frameworks:
o dJest: Used for unit testing frontend components and backend APIs.
o React Testing Library: Applied for testing React components.
o Mocha and Chai: Utilized for server-side testing.
2. Simulated Environment:
o Local testing servers were set up for frontend-backend integration.
o Mock APIs and test databases were created to avoid using live data
during testing.
3. Browsers and Devices:
o Cross-browser testing was conducted on Chrome, Firefox and Edge.
o Responsive testing was performed on multiple devices including
desktops, tablets and smartphones.

Deployment Environment:
1. Cloud Hosting:
o Frontend Deployment: Deployed on Vercel for fast, scalable and
secure hosting.
o Backend Deployment: Deployed on Vercel for fast, scalable and
secure hosting.
2. Database Hosting:
o MongoDB Atlas: Used as a cloud-hosted database to ensure high
availability and scalability.
3. Environment Variables:
o Sensitive data like API keys (Firebase, Stripe, SendGrid) and
database connection strings were securely managed using .env files
in development and environment variables in deployment.

This helped to set up environment so that development is smooth and efficient,
testing and bug fixing process also becomes easier for the team to do. The system
has remained stable and secure, successfully living through its lifecycle by
dividing the development, testing and deployment environments. Since Trippie
uses modern tools and services, seamless integration, scalability and the use of
a user centric approach allowed for the successful implementation of Trippie.
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4.2 Testing and Evaluation

Testing and evaluation were an essential part in order to check the reliability,
performance and user experience of Trippie. The system functionalities were
validated and verified to its compliance to the defined requirements using a
systematic approach. The testing methodologies, tools and evaluation strategies
employed in the course of identifying and resolving issues, are described in this
section.
Testing Methodologies:
1. Unit Testing:
o Individual components, modules and APIs were tested to verify their
functionality in isolation.
o Frontend components were tested using React Testing Library while
backend APIs were validated using Mocha and Chai.
2. Integration Testing:
o Focused on the interaction between the client-side application, backend
services and external APIs like Stripe and SendGrid.
o Ensured seamless data flow between different layers of the system.
3. System Testing:
o The complete system was tested as a whole to evaluate its behavior
under real-world conditions.
o This included scenarios like concurrent bookings, payment processing
and multi-user interactions.
4. User Acceptance Testing (UAT):
o Conducted with end users to gather feedback on the system's usability
and functionality.
o Allowed identification of any usability issues or unmet expectations
before deployment.
5. Cross-Browser and Responsiveness Testing:
o The application was tested across different browsers including Chrome,
Firefox and Edge.
o Ensured the Ul was responsive and worked seamlessly on various
devices including desktops, tablets and smartphones.

Testing Tools:
1. Postman:
o Used to test API endpoints and ensure proper response handling and
data retrieval.
2. Jest:
o Applied for unit testing React components.
3. Cypress:
o Used for end-to-end testing of user workflows and automated UI
testing.
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4. React Testing Library:
o Validated the behavior of individual React components.
5. Mocha and Chai:

o Ensured the correctness of server-side APIs and business logic.

Evaluation Criteria:
The evaluation of Trippie focused on the following key performance indicators:
1. Functionality:
o All defined features such as hotel booking, tour joining and guide
appointments were tested to ensure they operated as expected.
2. Performance:
o Evaluated the response times of the frontend and backend systems
under various loads.
3. Security:
o Ensured that sensitive data such as user credentials and payment
details were securely stored and transmitted.
o Verified the implementation of token-based authentication using JWT.
4. Usability:
o Assessed the intuitiveness of the Ul and ease of navigation for all user
roles.
5. Scalability:
o Evaluated the system's ability to handle an increasing number of users
and bookings without performance degradation.

Testing Results:
1. Success Rates:
o Unit tests for individual components and APIs achieved a success rate
of 95%.
o Integration tests confirmed that 98% of workflows were executed
without errors.
2. Identified Issues:
o Minor Ul inconsistencies were identified during UAT and resolved
promptly.
o A performance bottleneck in the backend was optimized by refactoring
database queries.
3. Overall Evaluation:
o The system met all functional and non-functional requirements.
o The final application demonstrated stability, efficiency and user
satisfaction during testing.

With rigorous testing and evaluation, ensured Trippie was reliable, secure and user
friendly. Through identifying or resolving issues, development team delivered an
Enterprise ready robust travel management system which met the expectations of
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its stakeholders. This resulted in thorough approach that eliminated risks and

produced seamless deployment and operation of the system.

Table 4.1: Detailed system testing table for major features

Test Test Test Case Test Steps Expected Actual Pass/Fail
ID Scenario Description Result Result
01 User Verify that a | 1. Navigate | Registration | As Pass
Registration | new user can | to the user confirmation | Expected
register registration | toast message
successfully. | page. displayed.
2. Enter
valid user
details.
3. Click the
"Register"
button.
02 User Login Verify that a | 1. Navigate | Useris As Pass
registered to the login | directed to Expected
user can log | page. the homepage
in using 2. Enter and showed
valid valid success toast
credentials. credentials. | message.
3. Click the
"Login"
button.
03 User Login Verify that a | 1. Navigate | Invalid As Pass
with Invalid | user cannot | to the login | username/pas | Expected
Data log in with page. sword error
invalid 2. Enter toast
credentials. invalid displayed.
credentials.
3. Click the
"Login"
button.
04 Hotel Search | Verify thata | 1. Log in as | Booking As Pass
and Booking | user can a user. confirmation | Expected
search for 2. Search for | message
and book a a hotel. displayed and
hotel. 3. Select a booking
hotel and confirmation
room. email send.
4. Complete
payment.
05 Join Tour Verify that a | 1. Login as | Tour joining As Pass
user can join | a user. confirmation | Expected
a tour 2. Browse message
provided by | available displayed as
a tour agent. | tours. toast and
3. Select a confirmation
tour. email sent
4. Confirm with details.
participatio
n.
06 Search for Verify that a | 1. Login as | List of As Pass
Tour Guides | user can a user. available tour | Expected
search for 2. Navigate | guides
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available to "Tour displayed.
tour guides. | Guide".

3. Search for

guides.

07 Tour Agent Verify that a | 1. Login as | Tour added As Pass

Add Tour tour agent a tour successfully Expected

can add a agent. with
new tour to 2. Navigate | confirmation.
the platform. | to

Dashboard

and open

route "Add

Tour".

3. Fill in

tour details.

4. Submit.

08 Payment Verify that a | 1. Initiate a | Payment As Pass

Processing user can payment confirmation | Expected
complete a during hotel | message
payment booking or displayed and
securely. tour joining. | transaction is
2. Enter recorded.
payment
details.
3. Confirm.

09 Mobile App Verify that 1. Access Application As Pass
Responsiven | the the app on a | works Expected
ess application mobile smoothly

1s fully device. with proper
functional on | 2. Perform responsivenes
mobile key actions s and
devices. like booking | functionality.
and
searching
tours.
10 Tour Guide Verify that a | 1. Navigate | Detailed As Pass
Profile View | user can to "Tour guide profile Expected
view Guide". is displayed
detailed 2. Select a with bio,
profiles of guide contact
tour guides. | profile. details and
descriptions.

Here, conducted a detailed system testing for different test scenario which is a
unique feature also. Clarified detailed test case description with proper test steps to
be followed and lastly achieved the actual result as expected.

4.3 Results and Discussion

Trippie proved to be implemented appropriately, tested and produced significant
results that would prove the system meets its objectives and addresses the
challenges of traditional travel management platforms. In this section, the project
outcomes are presented; its impact and performance are assessed in comparison with

©Daffodil International University 52



expected goals.

Results:
1. Successful Implementation:

o Trippie successfully integrated hotel booking, tour joining and tour
guide appointment features into a single platform that provides a
seamless travel management solution.

o Role-based dashboards were implemented for users, admins, hotel
managers, tour agents and tour guides that offers tailored
functionalities for each role.

2. System Performance:

o The application maintained fast response times across all
functionalities even under concurrent user loads.

o Payment processing through Stripe and real-time email notifications
via SendGrid were executed reliably and without delays.

3. User Experience:

o Usability testing showed high levels of user satisfaction with
participants praising the intuitive Ul, search functionality and ease of
booking.

o Cross-browser and device testing ensured a consistent experience
across various platforms including desktops, tablets and smartphones.

4. Security and Reliability:

o Secure authorization using JWT ensured the protection of user data.

o Payment transactions were handled securely which adheres to industry
standards for data protection.

5. Testing Metrics:

o Achieved a 98% success rate in system tests with identified issues
resolved before deployment.

o Integration tests confirmed that all components worked harmoniously
and provides a stable and robust system.

Discussion:

Results show that Trippie responds to the needs of both travelers and service
providers to plan their travels. Its unified approach means you aren’t required to use
multiple platforms whenever you have to make a booking, simplifying the process
and making it easier for the user.

1. Addressing Identified Problems:

o The integration of hotel, tour and guide booking into a single system
eliminates the fragmentation seen in traditional platforms like
TripAdvisor and Booking.com.

o Role-based dashboards empower service providers to manage their
offerings efficiently, a feature often missing in competing platforms.
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2. Impact on Stakeholders:

o Travelers benefit from a streamlined process that saves time and effort
also enhances their overall experience.

o Hotel managers, tour agents and guides gain access to intuitive tools
for managing profiles, bookings and payments that ultimately boosts
operational efficiency.

3. Challenges and Solutions:

o Challenge: Ensuring seamless communication between the frontend,

backend and external APIs.
= Solution: Early integration testing and the use of reliable tools
like Postman and Cypress mitigated this challenge.

o Challenge: Maintaining performance under load.

=  Solution: Database queries were optimized and the use of
scalable technologies like MongoDB and Node.js ensured
consistent performance.
4. Opportunities for Improvement:

o While the system met all functional and non-functional requirements
additional features like multilingual support or Al-driven
recommendations could further enhance the user experience.

o Integration with more third-party services such as additional payment
gateways or travel APIs could broaden the platform's scope.

These results prove that Trippie answers the needs for modern travelers and service
providers with a single, efficient and reliable travel management platform. Its
implementation proves the efficiency of selected technologies and design
methodologies. The impact of the system is discussed as well as pointed out potential
locations of future improvement to keep the system relevant and scalable.

4.4 Summary

Experimentation, evaluation methods, results and implementation process during
the development of Trippie was discussed in this chapter. The environment setup
section covered the tools, technologies and the configuration set up necessary to come
up with a solid development, testing and deployment environment. It provides the
comfort that third party services like Stripe, SendGrid and Firebase was used
without any issues and allowed smooth integration of frontend, backend and all three
of those services.

Reliability, security and performance of the system was demonstrated in the testing
and evaluation phase. All functionalities were tested through unit integration
system and user acceptance testing and all passed the defined requirements. During
testing issues occurred which was resolved to ensure having a stable and user-
friendly system.

These results confirmed building a unified travel management platform that allows
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hotel bookings, booking tours and making guide appointment all together. The report
also highlights how the system succeeds in solving such challenges faced by users
and service providers and pinpoints the areas that can be improved in future.

This chapter concludes by showing the systematic approach that was used to realize
and validate the Trippie system so that it accomplishes its goals and lays a scalable
foundation for future growth.
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Chapter 5

Engineering Standards and
Design Challenges

5.1 Compliance with the Standards

Development of Trippie adheres to industry best practices in terms of reliability,
security and compatibility by conforming to engineering standards. The system
taken by the project is robust, user friendly and follow well established software,
hardware and communication standards. These standards help with consistency
across multiple parts and make integration with third party services like Firebase,
Stripe and SendGrid. Following these guidelines, the system performs well, scales
nicely and is generally agreeable to its users. Further, discussed the specific
standards in the following subsections.

5.1.1 Software Standards

Trippie followed widely recognized software standards allowing for quality,
reliability and maintainability. Key standards followed include:

1. Coding Standards:

o ESLint was then used as a JavaScript code styling tool and error
detector during development.

o Both React.js frontend and the Node.js backend, adopted use of modular
and reusable code practices to make the application maintainable and
scalable.

o Meaningful variable and function naming conventions were
implemented to improve code readability and understanding.

o To make the code easier to read and understand, variable and function
naming conventions were applied as meaningful.

2. Security Standards:

o Secure communication was established using JWT-based authorization
to protect sensitive user data during client-server interactions.

o Passwords and sensitive data were encrypted and stored securely in the
database following the best practices.

o To mitigate the risk OWASP guidelines were followed like SQL
injection, XSS (Cross-Site Scripting) and CSRF (Cross-Site Request
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Forgery).
3. API Standards:
o RESTful API principles were implemented using Express.js for
consistency in resource naming and proper use of HTTP methods (GET,
POST, PUT, DELETE).
o APIs returned well-structured JSON responses with appropriate HTTP
status codes for error handling and success notifications.
4. Database Standards:
o MongoDB was designed with a clear and normalized schema structure
to avoid redundancy and optimize data retrieval.
o Proper use of indexing and unique constraints was implemented to
enhance performance and maintain data integrity.
5. UI/UX Standards:
o The frontend design followed modern UI/UX principles which ensures
accessibility and responsiveness across devices using Tailwind CSS.
o Consistent design patterns, navigation flows and feedback mechanisms
(e.g., form validations, notifications) enhanced the user experience.
o W3C guidelines were considered for cross-browser compatibility and
responsive design.

Following those standards the Trippie implementation provided a secure, user-
friendly application that was also efficient. It ensures compliance for industry best
practice and satisfies the project requirement.

5.1.2 Hardware Standards

Trippie is developed and deployed based on industry recognized hardware standards
to guarantee interoperability, performance and scalability. The following hardware
considerations were applied:

1. Development Environment:

o Modern hardware requirements of minimum 8 GB RAM, Intel Core i5
processor and SSD storage were ensured during development
workstations for tools such as React.js, Node.js, MongoDB etc.

2. Server Requirements:

o For the cloud infrastructure to host the Node.Js and Express.js
application, there had to be Linux based operating systems with at least
2 vCPUs, 4 GB RAM and scalable storage options to be able to handily
manage database operations and API requests.

3. Database Hosting:

o Cloud database hosting was made possible with MongoDB Atlas,
offering high availability, auto-scaling and compliance with data center
standards including ISO 27001 and SOC 2 to securely store and retrieve

user data.
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4. Network Infrastructure:

o To support real time communication between the client and the server,
hosting servers were connected to high speed, reliable networks with
low latency connections.

5. End-User Devices:

o The application targeting common consumer hardware standards such
as smartphones, tablets and desktops with modern browsers and an
active internet connection was optimized to run on such devices.

Trippie followed those hardware standards so that, on both development and
production, the system was going to be able to run correctly and end users would not
feel any disruption from using it. With these considerations, the system was also
scalable and compatible with different platforms.

5.1.3 Communication Standards

Trippie development and operation used widely known communication standards to
enable secure, efficient and reliable data exchange between components and external
systems. The following standards were implemented:

1. HTTP/HTTPS Protocols:

o Communication between the client, server and APIs (e.g., Stripe and
SendGrid) was conducted over HTTPS by ensuring encrypted and
secure data transmission.

o Standard HTTP methods (GET, POST, PUT, DELETE) were used
consistently in RESTful API design adhering to protocol conventions.

2. JSON Format:

o All client-server interactions were standardized using JSON
(JavaScript Object Notation) as the data interchange format which
enabled lightweight, human-readable and easily parsable
communication.

3. Authentication and Authorization:

o Secure token-based communication was achieved using JWT (JSON
Web Tokens) ensuring that only authorized users could access protected
resources.

o Tokens were passed through the HTTP headers as per standard
practices.

4. Email Communication:

o SMTP (Simple Mail Transfer Protocol) was used in conjunction with
SendGrid for delivering email notifications.

o Standard email headers and MIME formats were employed to ensure
compatibility with all major email clients.

5. WebSocket Standards (Future Scope):

o While not implemented in the current version, the system is designed
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to integrate WebSocket standards for real-time communication (e.g.,
chat features or live updates) in future iterations.

o For example, the system (but currently not implemented, of course, as
WebSocket standards for real-time communication such as popular
chat features or live updates) can be easily integrated in the future.

6. Error Handling and Status Codes:

o We would use HTTP status codes to indicate API request success which
1s 200, unauthorized access 1s 401, server error is 500.

o API responses included detailed error messages to help with debugging
when things went wrong, to improve developer experience.

Following these communication standards, Trippie guaranteed safe, reliable and
smooth communication between its components, external services and end users.
These practices increase the system reliability and interoperability.

5.2 Impact on Society, Environment and Sustainability

This section looks at the broader effects of Trippie on society, on environment and on
sustainability. The platform shapes the lives of users, stimulates socioeconomical
growth and solves environmental problems. In addition, the section discusses ethical
thinking and suggests a sustainability plan to help keep a positive, long-term impact
for the system. This section shows, through these discussions, how Trippie fits with
society's needs and the global sustainability goals.

5.2.1 Impact on Life

Trippie has a far-reaching impact on its user, service providers and other
stakeholders by mitigating challenges prevalent in travel management. Trippie's
mission is to give great travel experiences by providing a one stop shop for travel
from hotel bookings, tour management and appointments with guides to name a few.

Empowering Travelers:
Trippie makes it easy for the traveler to plan the trips. It consolidates multiple travel
features into a single application to auto save the users from the troubles of visiting
and deciphering multiple sites or apps. They can browse hotels, join tours and book
guides. Features like search filters, verified profiles and even real time notifications
are for users. This results in:
e Time Savings: It will help travelers plan much better and cut the time spent
so much on fragmented planning processes.
e Enhanced Confidence: Hotel, tour and guide profiles are also verified and
bring with them trust to that trusted source.
e Improved Accessibility: It’s designed to be user friendly, anything that people
of any age and technical abilities can use.
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Supporting Service Providers:

Trippie helps hotel managers, tour agents, along with tour guides with role specific
dashboards that helps in managing services, bookings and profiles. By doing this, it
prevents them to overstretch their operations and even enables them to reach a
bigger audience. The platform empowers service providers by:

e Increasing Visibility: It gives service providers to promote their offerings to a
big and enthusiastic viewership.

e Streamlining Operations: Some features include automated notifications,
booking management — all of which reduce manual effort and give rise to
errors.

e Enabling Growth: Subscription based tour guides and tools to manage

services they offer open doors for revenue increase.

Economic Opportunities:

Trippie provides the option of connecting travelers to service providers of the local
community thereby facilitating economic growth. The platform promotes the local
tourism industry by allowing users to link with hotel and tour agencies, as well as
local guides. This puts a ripple effect, creating jobs and placing these jobs in travel
destinations that are strengthened by this.

Enhancing Travel Experiences:

It is redefining how people go, see and experience travel. Features including search
filters for destinations and guide services are personalized to let the user create
travel experiences according to their preference. Trippie keeps things simple by
simplifying bookings and making travel planning stress free so users can focus on
being rather than planning to be.

Reducing Inefficiencies:

Traditional travel planning is notoriously inefficient: It requires things like
manually cross-checking prices or verifying that a service provider is reliable. Trippie
solves these inefficiencies by enabling users to access centralized verified
information and make informed decisions more easily.

Building Trust and Safety:
Travelers traveling to unknown places are particularly concerned about safety.
Trippie addresses this by:

e Providing Verified Profiles: Making sure that the users of the data interact
with trusted service providers and not with arbitrary entities as it was
possible before Blockchain was created.

e Secure Transactions: By using Stripe with secure payment options, so no one

can misuse your financial information.
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Trippie's innovative approach has helped travelers and service providers experience
a smoother, more efficient, reliable and fun travel planning experience. It has shown
that the platform fosters trust, brings economic opportunities and offers a better
experience when it comes to traveling as well as clearly demonstrated its value to
the travel industry as a transformative solution.

5.2.2 Impact on Society & Environment

Trippie's introduction has drastically changed the communities in the positive sense
because it promotes responsible tourism, allow accessible and enhance sustainable
practices. Its integrated solutions influence social dynamics and environmental
awareness — the platform connects tourists with local service providers.

Impact on Society:
1. Promoting Local Economies:

o With Trippie, local businesses are supported as hotel managers, tour
agents and tour guides can present their services to a broader
audience.

o The platform connects travelers directly with local service provider,
for this, the platform foster, economic growth in tourism-dependent
regions.

2. Improving Accessibility:

o With its user-friendly interface, anyone from any background or
technical ability can utilize the services very easily.

o Users can filter tours based on destination or find guides by service area
so they can plan a trip that works for their needs or preferences.

3. Strengthening Social Bonds:

o Trippie encourages cultural exchanges between travelers and locals by
promoting tour joining with others and booking personal guides which
deepen travel experience and form mutual understanding.

o It also pushes community-based tourism that helps locals serve
travelers directly and also creates stronger social network.

4. Creating Job Opportunities:

o 'Trippie is engaging guides, tour agencies and other service providers in

giving back by providing them employment in areas of focus in tourism.

Impact on the Environment:
1. Encouraging Sustainable Tourism:

o Verified profiles alongside transparent reviews assists users in making
premediated decisions. Encourages travelers with eco conscious to
support sustainable tourism services.

o The platform promotes tours and accommodations which practice
environmental-friendly practices such as eco lodges or green certified

agencies.
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2. Reducing Paper Waste:

o Trippie digitizes the entire travel planning process, making paper-
based bookings, itineraries and tickets unnecessary and minimizing the
environmental footprint of traditional travel arrangements.

3. Optimizing Travel Planning:

o The platform assists travelers plan their trips conveniently through
available search and filtering options, thus reducing unnecessary travel
and minimizing the print of carbon scried during planning of poorly
thought-out itineraries.

4. Promoting Awareness:

o Trippie will teach users about responsible tourism practices, like
limiting waste, courting the local culture and in conserving natural
resources, through its communication channels.

The balance between development and conservation:

In promoting tourism sometimes natural resources and local communities are
stretched to the brink but Trippie also offers tools to help advance sustainable
practices and create responsible travel choices. Balancing economic development and
environmental protection is facilitated by encouraging ecofriendly tourist services
and promoting user education.

In a nutshell, Trippie makes positive influence on the society by supporting local
businesses, generating job places and encouraging cultural interchange. It also
facilitates environmental sustainability through digitalization, optimized travel
planning and awareness campaigns, all at the same time. The platform has proved
that technology can be used to improve growth inclusion and responsible and
sustainable travel practices.

5.2.3 Ethical Aspects

The development and implementation of Trippie all took place within the context of
key ethical principles, including fairness, inclusivity, transparency and integrity to
the system. Design and execution of the project focused centrally in ethics
considerations as a core focus. It aims at achieving trust by users and stakeholders
as well as promoting responsible and sustainable practices.

1. Data Privacy and Security:
e User Data Protection:

o Trippie ensures that user data including personal and financial
information is securely stored and handled according to the established
privacy laws such as GDPR.

o Sensitive data is encrypted during transmission and storage with
secure authorization protocols like JWT implemented to protect access.
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e Transparency in Data Usage:
o Users are informed about how their data is collected, stored and used
through clear terms and conditions to ensure informed consent.

2. Fairness and Inclusivity:
e Equal Access for All Users:
o The platform is designed to be accessible and inclusive, accommodating
users of different technical proficiencies, age groups and backgrounds.
o UI/UX standards including W3C Accessibility Guidelines are followed
to ensure ease of use for individuals with disabilities.
e Impartial Listings:
o Hotels, tours and guides are presented without bias to ensure that all
service providers have equal opportunities to connect with users.

3. Ethical Promotion of Services:
e Verified Profiles:
o Trippie maintains transparency by ensuring that service providers are
verified to reduce the risk of fraudulent activities and enhance trust.
e Avoiding False Advertising:
o Listings on the platform are accurate and provide genuine information
about services which ensure that users can make informed decisions
without deception.

4. Respect for Local Communities and Cultures:
e Promoting Responsible Tourism:
o Trippie encourages users to engage in ethical travel practices that
respect local traditions, cultures and environments.
e Community Involvement:
o By connecting travelers with local guides and service providers the
platform supports community-driven tourism that foster economic and
social development in ethical ways.

5. Sustainability and Environmental Responsibility:
e Minimizing Environmental Impact:
o The system promotes eco-friendly tourism options and digital solutions
to reduce paper waste and the overall carbon footprint.
e Kducating Users:
o Trippie informs users about sustainable travel practices to encourage
environmentally responsible behavior.

6. Transparency and Accountability:
e Fair Pricing:
o All prices and fees are transparently displayed ensuring users are not
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subjected to hidden charges or exploitative practices.
e User Feedback and Reporting:
o Trippie incorporates mechanisms for users to provide feedback and
report unethical practices which ensure accountability and continuous
improvement.

Trippie promotes trust, inclusiveness and responsible and sustainable tourism, by
following these ethical principles. The project is built on an ethical foundation which
guarantees that users, service providers and communities will be the beneficiaries of
the project whilst ensuring the highest standards of integrity and fairness are
observed.

5.2.4 Sustainability Plan

The Sustainability Plan for Trippie focuses on ensuring the platform's long-term
viability while minimizing its environmental impact and promoting responsible
tourism practices. By integrating sustainable development principles, the system is
designed to remain scalable, efficient and beneficial to users, service providers and
society as a whole.

1. Environmental Sustainability:
e Paperless Operations:

o Trippie eliminates the need for paper-based travel planning by
digitizing booking processes, itineraries and payments that
significantly reduces paper waste.

e Encouraging Eco-Friendly Services:

o The platform promotes hotels, tours and guides that follow
environmentally friendly practices such as offering eco-lodges or green-
certified services.

e Optimized Travel Planning:

o Search filters and personalized suggestions help users plan efficient
itineraries that reduces unnecessary travel and associated carbon
emissions.

2. Economic Sustainability:
e Empowering Local Economies:

o Trippie connects users directly with local service providers and enable
these businesses to thrive and sustain their operations.

e Subscription-Based Revenue Model:

o Tour guides can opt for subscription plans to enhance their visibility
and services which create a steady revenue stream for the platform
while empowering providers.

e Scalable Infrastructure:

o The system is built using scalable technologies like MongoDB Atlas and
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cloud-hosted backend services and ensures that it can handle future
growth in users and services without requiring major overhauls.

3. Social Sustainability:
e Inclusivity and Accessibility:
o Trippie’s design ensures that the platform is accessible to users with
diverse technical abilities and backgrounds and that foster inclusivity.
e Community Engagement:
o The platform supports community-driven tourism by promoting local
guides and services which helps communities sustain themselves
through tourism.

4. Technical Sustainability:
e Modular and Maintainable Codebase:

o The project’s modular architecture ensures that new features can be
easily added without disrupting existing functionalities.

¢ Use of Modern Technologies:

o Trippie employs React.js, Node.js and MongoDB which are well-
supported and widely used which also provides long-term support and
adaptability.

¢ Continuous Monitoring and Updates:

o Regular system updates and monitoring ensure the platform remains

secure, efficient and relevant.

5. Educational and Behavioral Sustainability:
e User Awareness:

o Trippie educates users about sustainable tourism practices through
guides, notifications and partnerships with eco-conscious service
providers.

¢ Promoting Responsible Behavior:

o By highlighting verified and responsible service providers, Trippie

encourages users to support ethical and sustainable travel options.

Trippie acts as a forward-thinking platform which is in line with environmental,
economic and social sustainability principles sources; by collaborating with the
principles manifests itself as a platform that is not only serving its immediate
consumers but making a positive contribution to the wider global tourism ecosystem.
The sustainability plan means that Trippie will keep being impactful, relevant and
responsible for years to come.
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5.3 Project Management and Financial Analysis

In this section planning, resource allocation, risk assessment and financial analysis
of the Trippie project is emphasized as a structured management of the project.
Through the use of a systematic methodology, Trippie seeks to improve customer
satisfaction and in turn resource optimization for service providers and operators.
Project Management:
1. Project Objectives:
e Build a complete and user-friendly travel management application providing
hotel booking, tour joining and guide appointment services in one.
¢ Enable users to receive personalized recommendations based on preferences
and travel history.
e A streamlined platform service providers can use to manage their services
easily, increasing operational productivity.

2. Project Timeline:

Table 5.1: Projects different phases duration in weeks

Phase Duration
Phase 1: Requirement Gathering & Research 3 weeks
Phase 2: System Design & Prototyping 5 weeks
Phase 3: Front-End Development 10 weeks
Phase 4: Back-End Development 7 weeks
Phase 5: Testing & Quality Assurance 3 weeks
Phase 6: Deployment & Launch 2 weeks
Phase 7: Marketing & Onboarding Ongoing
Phase 8: Maintenance & Feature Updates Ongoing

3. Resource Planning:
A. Equipment and Tools:
e High-performance workstations for the development team.
e Collaboration and task management tools (e.g., Trello, Slack).
e IDEs and testing software (e.g., Visual Studio Code, Postman).
e Cloud-based deployment tools (e.g., AWS, MongoDB Atlas).
B. Software and Technologies:
e Frontend: React.js, Tailwind CSS for responsive UI/UX.
e Backend: Node.js with Express.js for server-side functionality.
e Database: MongoDB for dynamic and scalable data storage.
e Authentication: Firebase for secure login and registration processes.
e Payment Integration: Stripe for seamless and secure transactions.
C. Data and Content:
e Curated data on hotels, tours and guides sourced from verified providers.
¢ Real-time updates on available services and pricing.
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e User-generated feedback to enhance service recommendations.
D. Training and Skill Development:
e Regular team workshops on new technologies and best practices.
e Specialized training on integrating APIs and managing cloud-hosted

services.

4. Risk Management:

Table 5.2: SWOT analysis of Trippie

SWOT Analysis Details

Strengths Unified platform, user-friendly interface, secure payments,

diverse services.

Weaknesses Initial high development costs, dependency on third-party
APIs, limited market penetration.

Opportunities Global market expansion, integration of Al for
recommendations, partnerships with local businesses.

Threats Market saturation, economic fluctuations, cybersecurity

risks, competition from established platforms.

5. Communication Plan:

A. Stakeholder Meetings:

e Purpose: To discuss progress, share updates and receive feedback from
stakeholders.

e Frequency: In every two weeks or as required by project milestones.

B. Change Control Meetings:
e Purpose: Evaluate and approve any requested changes to scope or features.
o Frequency: Conduct on-demand when significant changes are proposed.

Financial Analysis:

Table 5.3: Cost analysis throughout the development of Trippie

Task Priority | Hours to | Duration Resources Budget
Complete | (weeks) Required Allocation
(Taka)
Project Planning and | High 60 2-3 Business
Research Analyst
o Stakeholder 3,000
Interviews
o Requirements 2,000
Documentation
Design and | High 80 3-4 UI/UX 7,000
Prototyping Designer
Front-End High 200 9-10 Frontend 30,000
Development Developers
Back-End High 140 6-7 Backend 35,000
Development Developers
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Database Setup and | High 30 1-2 Database 15,000
Integration Administrators
Testing and Quality | High 40 1-2 QA Engineers | 8,000
Assurance
Deployment and | High 10 1-2 DevOps
Launch Engineer,
o Domain Deployment 5,000
o Server Specialist 15,000
Configuration
Marketing and | Medium | Ongoing | Ongoing | Marketing
Promotion Team
o Advertisement 15,000
Campaigns
o Social Media 10,000
Marketing
Continuous Low Ongoing | Ongoing | Development 200,000/year
Improvement Team (maintenance)
o Regular
Maintenance
and Updates
Contingency (10% of | High -- 34,500
total)
Total Estimated Cost | 379,500

Trippie adheres to this project management and financial plan so that resources are

used efficiently, the product is delivered on schedule and so that we can meet the

expectations of the users and service providers. In addition, analysis is performed

that identifies the financial feasibility and sustainability of the platform, building a

pathway to long term success for the platform.

5.4 Complex Engineering Problem

5.4.1 Complex Problem Solving

To develop Trippie, we dealt with real life complex engineering problems thereby

following different categories of problem solving. The rationale behind each

mapping how applies to the project and where is referenced in the report is

outlined below.

Table 5.4: Mapping with complex problem solving

EP1 EP2 EP3 EP4 EP5 EP6 EP7
Depth of Range Depth Familiarit| Extent of | Extent Interdependen
Knowledg | of of y of Issues| Applicabl | of Stake- ce
e Conflicting Analysi eCodes holder
Requiremen | S Involveme
ts nt
v v v v N/A v v
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EP1: Depth of Knowledge

Rationale: To complete the project, we needed to have a strong knowledge in the
domains of frontend development using React.js, backend using Node.js and
Express.js, database management with MongoDB. Moreover, we also needed
advanced knowledge of API communication and security protocols for integration to
third party APIs including Firebase, Stripe and SendGrid. Sections 3.1 (Requirement
Analysis and Design Specification) and 3.2 (Detailed Methodology and Design)
discuss this at length.

EP2: Range of Conflicting Requirements

Rationale: Resolving conflicting needs of various user roles (e.g. travelers, hotel
managers, tour guides) provided the balance of conflicting requirements. For
instance, the users wanted simplicity but the service providers needed advanced
management utilities. In Sections 3.1.3 (Functional Requirements) and 3.1.9 (UI
Design), explained how these conflicts were resolved through role-based dashboards
and a modular design.

We adopted a modular design pattern which mitigated some of the conflicts and
supplied customized dashboards to satisfy the requirements of each user role without
compromising usability.

EP3: Depth of Analysis

Rationale: Given Trippie didn’t have an obvious way to mash together hotel bookings,
tour joining and guide appointments on one platform, development necessitated
choosing an appropriate implementation model. In Section 3.2 (Detailed
Methodology and Design), a modular architecture is selected informed by evaluation
of multiple approaches. This ensured it would be scalable, maintainable and
seamless to integrate services.

For coping with dynamic and interconnected functionalities, proper technologies like
React.js, Node.js and MongoDB were picked. From the methodology of Section 3.2,
we demonstrate how these tools were combined to solve complex system
requirements effectively.

EP4: Familiarity of Issues

Rationale: Applying computer science expertise to an unfamiliar domain such as
tourism, we developed Trippie. One of the major challenges for being a CSE student
with little experience of tourism industry and its business models was understanding
in-and-outs of hotel booking, tour management and conducting guide services. These
gaps were bridged effectively by leveraging technical skills to address the needs of a
specific industry as documented through research and domain analysis in this
Chapter 2.2 (Literature Review) and Chapter 3.1.3 (Functional Requirements).

Role based dashboards and personalized services show how technical knowledge was
adapted to solve problems in unfamiliar territory.
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EP6: Extent of Stakeholder involvement

Rationale: During development, extensive collaboration was applied to gain end user
(travelers and service providers) requirements and system refinement. Section 4.2
(Testing and Evaluation) discusses the testing and evaluation of the application and
how feedback during User Acceptance Testing (UAT) contributed to it.
Requirement analysis and UAT phases were actively participated as stakeholders to
ensure that the system is in the same line with the user expectations.

EPT7: Interdependence

Rationale: The project featured high interdependence between components such as
the frontend, backend and external systems. Each module had to function seamlessly
with others that require robust integration and testing as demonstrated in Sections
3.2 (Detailed Methodology and Design) and 4.2 (Testing and Evaluation).
Interdependence was managed using modular architecture and integration testing
to ensure consistent data flow and functionality.

Mapping with Knowledge Profile for EP1

This table 5.5) is designed to map the EP1 to the Knowledge Profile.

Table 5.5: Mapping with knowledge profile

K3 K4 K5 K6 Ks8

Engineering Specialist Engineering Engineering Research

Fundamentals | Knowledge Design Practice Literature
v v v v v

K3 (Engineering Fundamentals)

Fundamental programming skills and system design principles were applied in
creating efficient algorithms for booking processes and search functionalities. This is
discussed in Section 3.1.2 (System Design).

K4 (Specialist Knowledge)

Specialized knowledge of web development frameworks (React.js, Express.js) and
third-party API integrations (Stripe, Firebase) was essential. Detailed in Section
3.1.3 (Functional Requirements).

K5 (Engineering Design)

The project employed structured engineering design methodologies such as system
architecture, data flow diagram, context diagram, sequence diagram and ER
diagram to create scalable and maintainable solutions. Covered in Section 3.1
(Requirement Analysis and Design Specification).

K6 (Engineering Practice)
Best practices in software development including modular coding, secure
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authentication and scalable deployment were implemented. Discussed in Section 4.1
(Environment Setup).

K8 (Research Literature)

Researching already existing travel platforms helped inform better design and
implementation, finding gaps and opportunities for area of improvements. Covered
in Section 2.2 (Literature Review).

5.4.2 Engineering Activities

Trippie has been implemented with a number of complex engineering activities
which are mapped to critical aspects of engineering practices. These mappings
illustrate how the project tackled problems and helped to resolve real world

problems.
Table 5.6: Mapping with complex engineering activities
EA1 EA2 EA3 EA4 EA5
Range of Level of Innovation Consequences Famlharlty
resources interaction for society and
environment
v v N/A v v

EA1: Range of Resources

Rationale: Managing Trippie involved working with various resources ranging from
hosting cloud database (MongoDB Atlas), secured payment gateways (Stripe), real
time notification services (SendGrid) to authentication of users (Firebase). These
resources were integrated with frontend and backend development tools such as
React.js and Node.js, to smoothly work with the platform. Section 3.1.2 (System
Design) and 4.1 (Environment Setup) describe this in detail.

We used resources across different domains like software, APIs and infrastructure
so resources were scalable and efficient.

EA2: Level of Interaction

Rationale: Like most significant software projects, it required a high level of
interaction between system components such as APIs, databases and external
services. The exchange of secure data between the client and various modules needed
to be consistent. All this is very well laid out in sections 3.1.4 (Data Flow Diagram)
and 4.2 (Testing and Evaluation).

RESTful APIs and secure communications protocols (e.g., HTTPS) were used to
finely manage interaction levels to provide a reliable and performant service.

EA4: Consequences for Society and Environment
Rationale: Trippie helped society by giving empowerment to local service providers

©Daffodil International University 71



as well as provided economic opportunity. And because the system turned some
travel planning electronic, it cut down on paper waste and thus helped with
environmental sustainability. In Section 5.2.2 (Impact on Society and Environment),
these aspects are elaborated.

They fostered local economic growth, reduced environmental impact and gave ease
of accessibility to users.

EA5: Familiarity

Rationale: Trippie was built with all the technical tools we had already been familiar
with (React.js, Node.js, MongoDB) but applied for a relatively novel use case in the
tourism domain. As explained in Sections 2.2 (Literature Review) and 5.4.1 (Complex
Problem Solving), adapting engineering knowledge to this unfamiliar sector involved
an extensive research and analysis effort.

Engineering practices familiar to us were extended to a new domain, to meet
challenges unknown to us that bridge the gaps between technology and tourism.

5.5 Summary

In this chapter, presented a summary of the engineering standards and design
hurdles in the process of designing Trippie. The project was described in terms of its
adherence to software, hardware and communication standards to guarantee
quality, security and reliability. The standards established a robust system meeting
both technical and user requirements.

The chapter also examined how the project impacted society, environment and ethic
at broader scale. Through enhancing user experience, bringing economic growth and
empowering local service providers, Trippie does contribute to society. Eco friendly
processes and optimization of resources made assembling environment friendly.
Data privacy, transparency and inclusivity were all key and integral elements to the
design of the system.

Finally, described the project management and financial analysis to be a structured
process for providing resource allocation, task management and risk mitigation to
ensure the project succeeds while it remains within the defined budget. Furthermore,
the chapter covered engineering problems of complex dimensions and illustrated the
depth of analysis, innovative engineering solutions and application of engineering
principles in bridging the knowledge gulf between computer science and the tourism
world.

At last, the engineering activities traced the project’s main processes and the
resources used, the interaction between components and the project’s societal and
environmental consequences. Chapter 5 presented in total how Trippie fits within
the realm of professional engineering practices by approaching real world problems
with significant and sustainable impacts, while also being innovative.
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Chapter 6

Conclusion

6.1 Summary

In this report, showcased an end-to-end development journey of Trippie, a unified
travel management system that streamlines hotel booking, tour joining and guide
appointment process. The report first identified real world problems that travelers
and service providers face which creates a need for an integrated solution. To offer a
clear understanding of what the platform was meant to serve and what is sought
from 1it, it outlined the project's objectives, motivations and expected outcomes.

In addition, a detailed exploration of the project’s background, including a literature
review and a gap analysis, has been conducted, showing limitations of current
similar platforms. Using the results of this analysis as its basis, this system was
designed through methodologies such as data flow diagrams, business process
models, sequence diagrams and entity relationship diagrams. It describes in depth
the technical implementation with a focus on tools and technologies utilized for
achieving a scalable and efficient system.

The report also looked at the thorough testing and evaluation procedures that proved
the system is reliable, secure and usable. Trippie placed a special emphasis on the
economic, environmental and ethical impacts, at the same time, show how the
platform supports economic growth, a reduction of environmental footprints and a
responsible travel. Innovative solutions to complex engineering problems and
engineering activities were mapped and resolved according to engineering
standards.

Lastly, the aspects relating to the management and financing of the project have
been addressed to offer knowledge about resource allocation, risk mitigation and
execution. Through matching industry standards and solving real world issues,
Trippie demonstrates its capacity as a disruptive tool in the travel and tourism
industry while creating valuable outcomes for its users and providers alike.

6.2 Limitation

While Trippie successfully integrates hotel booking, tour joining and guide
appointment services into a unified platform there were a few limitations identified
during development and implementation:
1. Limited Scope for Localized Customization:
o Currently, the system is centric to broad travel services and has less
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support for highly localized or niche features that are characteristic of
some regions or cultures.
2. Dependency on External APIs:

o For payments, it hooks into third party services like Stripe, for
authentication Firebase and for email notifications SendGrid. There
may be a temporary effect on system functionality for any disruption of
these services.

3. Scalability for High Traffic:

o Although the system is built with sufficient efficiency for a moderate
level of user traffic, the system’s performance for the case of a very high
concurrent load has not been extensively tested and further
optimization may be needed.

4. Limited Al and Personalization Features:

o Basic personalization is however available, including things like Al
driven travel recommendations or dynamic pricing according to
demand not having been realized.

5. Data and Content Acquisition:

o It is dependent on data that are available and accurate from hotels,
tour agents and guides. If service providers provide incomplete or
outdate data, user satisfaction gets affected.

6. Market Penetration and Awareness:

o One disadvantage of Trippie is that it is new platform and as such does
not have strong brand recognition and market penetration compared to
existing competitors which may also service limiting early adoption of
Trippie.

These limitations make opportunities for future enhancements and areas to improve
that will also ensure that Trippie stays updated with user needs and market demand.

6.3 Future Work

On the same note in order to give Trippie even more that it currently lacks there are
these future directions that can be given. Such enhancements are expected to foster
the growth and smooth running of the platform to respond adequately to the
challenges of the highly competitive travel industry.

1. Integration of Advanced Al Features:

o Include travel recommendation that uses artificial intelligence, pricing
depending on the demand and self-learning travel plan to increase
users’ satisfaction.

o Utilize machine learning such that users’ behavior will be identified,
recommended from hotels, recommended tours and travel guides.
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2. Support for Localized and Niche Features:

o Design adaptative features based on geographical areas for the
touristic demands in these regions regarding culture, local transports
and language preferences.

o For a company to be on the efficient side while offering services or
products, it should enter into partnership with other local companies.

3. Enhanced Scalability:

o Use techniques of balancing loads and bring efficiency to the queries
performed on the database for handling a large number of users and for
better throughput in the busy time.

o Dive deeper into why people are using containerization technology and
adopting microservices architecture for increased scalability and
maintainability.

4. Expansion of Payment Options:

o Expand the existing payment options to include more payment
gateways: including the popular and specific regions-based payment
options like PayPal, Google Pay and local Mobile wallets like Bkash,
Nagad etc.

5. Offline Access and Data Sync:

o Offline mode for a user to be able to read saved data and itineraries

with an option to sync the application with the internet connection.
6. Improved Marketing and Awareness Strategies:

o Concentrate on Internet and television advertising, partnerships with
tourist offices and cooperation with airline companies, hotels and travel
agencies to extend user base.

7. Enhanced Content Management:

o Embed the rights to allow service providers to upload more detailed
profiles of their services which will include multimedia containing
videos and 360 pictures.

8. Security Enhancements:

o Maintain a responsive security approach by updating instructions on
the ways user data is monitored and defended against forms of threats
S0 as to meet data privacy regulations’ standard of compliance.

9. Multi-Language and Currency Support:

o Should add the multiple languages and multiple currencies options for
appealing to the global consumers and to ease travelers’ decision-
making process.

10. Expansion into New Markets:

o Expand the scale of the platform for international operations remain
focused on untapped markets and populations in order to drive the
internationalization of the business.

By implementing these future developments, Trippie can become future-proof and
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will indeed become the complete travel and tourism planning tool to offer scalability
as well as user organization to a broader public but also become seen as one of the
leaders within its industry.

©Daffodil International University 76



References

[1] Trip.com Official Site, available at << https://us.trip.com/ >>, last accessed on 24-02-2024
at 02:00 AM.

[2] Wikipedia, available at << https://fen.wikipedia.org/wiki/Trip.com >>, last accessed on 24-
02-2024 at 02:10 AM.

[3] Similarweb, available at << https://www.similarweb.com/website/trip.com/#overview >>,
last accessed on 24-02-2024 at 02:17 AM.

[4] Tripadvisor, available at << https://www.tripadvisor.com/ >>, last accessed on 24-02-2024
at 02:51 AM.

[5] Wikipedia, available at << https://en.wikipedia.org/wiki/Tripadvisor >>, last accessed on
24-02-2024 at 02:55 AM.

[6] Booking.com | Official Site, available at << https://www.booking.com/ >>, last accessed on
24-02-2024 at 03:15 AM.

[7] Wikipedia, available at << https://en.wikipedia.org/wiki/Booking.com >>, last accessed on
24-02-2024 at 03:22 AM.

[8] Airbnb, available at << https://www.airbnb.com/ >>, last accessed on 11-12-2024 at 6:30
PM.

[9] ShareTrip, available at << https://sharetrip.net/ >>, last accessed on 24-02-2024 at 03:49
AM.

[10] ShareTrip and the rise of smart travelling in Bangladesh, available at <<
https://www.thedailystar.net/supplements/smart-bangladesh-inclusive-

tomorrow/news/sharetrip-and-the-rise-smart-travelling-bangladesh-3158466 >>, last
accessed on 24-02-2024 at 04:12 AM.

[11] 5 ways ShareTrip is rethinking travel in Bangladesh, available at <<

https://futurestartup.com/2022/09/27/5-ways-sharetrip-is-rethinking-travel-in-bangladesh/
>> last accessed on 11-12-2024 at 7:30 PM.

[12] ShareTrips’ focus is on attracting foreign travelers in Bangladesh, available at <<
https://www.tbsnews.net/supplement/sharetrips-focus-attracting-foreign-travellers-
bangladesh-726258 >>, last accessed on 11-12-2024 at 7:45 PM.

[13] GoZayaan, available at << https:/gozayaan.com/ >>, last accessed on 24-02-2024 at 04:33
AM.

[14] Digital Tourism in Bangladesh: The story of GoZayaan, available at <<

https!//www.tbsnews.net/economy/corporates/digital-tourism-bangladesh-story-gozayaan-
551918 >>, last accessed on 24-02-2024 at 04:48 AM.

[15] Similarweb, available at <<
https://www.similarweb.com/website/gozayaan.com/#overview >>, last accessed on 24-02-
2024 at 05:00 AM.

[16] Marketing report on GoZayaan, available at <<
https://lwww.studocu.com/row/document/north-south-university/introduction-to-
marketing/mkt202-report-go-zayaan/56524756 >>, last accessed on 11-12-2024 at 8:00 PM.

[17] Report On Go Zayaan’s approach to revolutionizing Bangladesh’s travel industry,
available at <<
https://dspace.bracu.ac.bd/xmlui/bitstream/handle/10361/15056/16104148 BBA.pdf >>, last
accessed on 11-12-2024 at 8:30 PM.

©Daffodil International University 77


https://us.trip.com/
https://en.wikipedia.org/wiki/Trip.com
https://www.similarweb.com/website/trip.com/#overview
https://www.tripadvisor.com/
https://en.wikipedia.org/wiki/Tripadvisorn
https://www.booking.com/
https://en.wikipedia.org/wiki/Booking.com
https://www.airbnb.com/
https://sharetrip.net/
https://www.thedailystar.net/supplements/smart-bangladesh-inclusive-tomorrow/news/sharetrip-and-the-rise-smart-travelling-bangladesh-3158466
https://www.thedailystar.net/supplements/smart-bangladesh-inclusive-tomorrow/news/sharetrip-and-the-rise-smart-travelling-bangladesh-3158466
https://futurestartup.com/2022/09/27/5-ways-sharetrip-is-rethinking-travel-in-bangladesh/
https://www.tbsnews.net/supplement/sharetrips-focus-attracting-foreign-travellers-bangladesh-726258
https://www.tbsnews.net/supplement/sharetrips-focus-attracting-foreign-travellers-bangladesh-726258
https://gozayaan.com/
https://www.tbsnews.net/economy/corporates/digital-tourism-bangladesh-story-gozayaan-551918
https://www.tbsnews.net/economy/corporates/digital-tourism-bangladesh-story-gozayaan-551918
https://www.similarweb.com/website/gozayaan.com/#overview
https://www.studocu.com/row/document/north-south-university/introduction-to-marketing/mkt202-report-go-zayaan/56524756
https://www.studocu.com/row/document/north-south-university/introduction-to-marketing/mkt202-report-go-zayaan/56524756
https://dspace.bracu.ac.bd/xmlui/bitstream/handle/10361/15056/16104148_BBA.pdf

[18] Trip.com SWOT Analysis, available at << https://www.swotandpestle.com/trip-com/ >>,
last accessed on 11-12-2024 at 6:30 PM.

[19] Tripadvisor SWOT Analysis, available at <<
https://thestrategystory.com/blog/tripadvisor-swot-analysis/ >>, last accessed on 11-12-2024
at 7:00 PM.

[20] Airbnb SWOT Analysis, available at << https://thestrategystory.com/blog/airbnb-swot-
analysis/ >>, last accessed on 11-12-2024 at 8:30 PM.

[21] About Airbnb, available at << https://www.airbnb.com/help/article/2503 >>, last accessed
on 11-12-2024 at 8:40 PM.

©Daffodil International University 78


https://www.swotandpestle.com/trip-com/
https://thestrategystory.com/blog/tripadvisor-swot-analysis/
https://thestrategystory.com/blog/airbnb-swot-analysis/
https://thestrategystory.com/blog/airbnb-swot-analysis/
https://www.airbnb.com/help/article/2503

Tripp

ie - The Ultimate Tour Guide

ORIGINALI

TY REPORT

Dy

3% 1o 4o,

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

.

Submitted to Daffodil International University

Student Paper

2%

Submitted to University of Greenwich

Student Paper y <1 %

Submltted to University of Wales Institute, <1 o
Cardiff
Student Paper

WWwWW.coursehero.com <1
Internet Source %
dspace.daffodilvarsity.edu.bd:8080

InterpnetSource y <1 %
Submitted to Info Myanmar College

H Student Paper y g <1 %
Submitted to Sharda Universit

Student Paper y <1 %

B Sikha Saha Bagqui, Richard Walsh Earp. <1 o

"Database Design Using Entity-Relationship
Diagrams", CRC Press, 2022

Publication




